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Warranty 


Data Technology Corporation (DTC) maintains a complete Repair 
Department for the eole purpose of providing efficient* reliable 
service• All DTC products are warranted against defects in material and. 
workmanship. The period of coverage and other warranty details are 
clearly specified in the DTC purchase agreement* Check this warranty 
for exact warranty details* 


Accuracy 

All information in this manual is based on the latest product 
information available at the time of printing* DTC has reviewed the 
accuracy of the technical specifications* but DTC cannot be held 
responsible for any omieions or errors that may appear in this manual* 


Change Information 

The DTC line is constantly being reviewed and improvements are 
implemented when appropriate* Prom time to time DTC will distribute 
enhancements or improvements of their products* DTC encourages 
customers to contribute constructive comments* A form at the back of 
this document has been supplied for this purpose* 


Trademarks 

8A8X is a trademark of Shugart Associates 

QIC~02 is a trademark of Archive Corporation 
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SECTION I 


1.0 INTRODUCTION 
1.1 Scope of Guide 

This guide, Tor Date Technology Corporation's 500DB Series Disk Drive 
Controllers, providesi 

Equipment Information and Specifications 
Interface and Configuration Information 
Command and Testing Instructions 
Maintenance and Troubleshooting Hints 
Differences between 500B Series and S00DB Series 

This guide is intended to satisfy the information requirements of OEM 
Engineers; Engineering and Production Technicians; Personal Coulter 
Enthusiasts; and others with a need to know about these disk 
Controllers. 



1.2 gwvlgr of Equip—nt 

The DTC-500DB Series ere high performance microprocessor-based 
controllers with on-board Data Separataor logic. The DTC-500DB Series 
Controllers are designed to control 5.2S inch Winchester disk drives and 
combination Winchester/flexible disk/quarter-inch streaming tape drives. 
The DTC-500DB Series consist of a single printed circuit board, 5.75 
inches by 1.00 inches for 5X0X. 5.75 x 7.15 for 510X. 

Commands to the controller are issued over a bi-directional bus 
connected to the host computer via a host adapter. The data 
separator/"serdes" logic serialises bytes and converts to HFM data, and 
deserializes NTH data into S-blt bytes. 

Due to the microprogrammed approach utilized in the controller, 
extensive diagnostic capabilities are implemented. This methodology 
increases fault isolation efficiency and reduces system down time. 

Error detection and corrrection occurs via a powerful "computer 
generated" 32 bit-ECC polynomial. 

The DTC-510DB Controller is designed to control two industry standard 
8T506/406 or cospatible 5.25 inch Winchester disk drives. 

The DTC-520DB Controller is designed to control a maximum of four disk 
drives. It supports up to two 8T506/406 or compatible 5.25 inch 
Winchester disk drives plus two industry standard SA460, or equivalent, 
(48 or 96 tpi) floppy disk drives. 

The DTC-530DB controller is designed to control up to two 8T506 drives 
or equivalent and one QIC-02 streaming tape drive. 

The DTC-540DB Controller is designed to control a maximum of four drives 
of any combination of up to two ST506 drives or equivalent, or up to 
four 5.25 inch floppy disk drives, and/or one QIC-02 streaming tape 
drive. 

j 

The interface to the Host Computer is via the industry standard SASI bus 
and is easily accomplished by a standard DTC Host Adapter. DTC is a 
major supplier of SASI compatible Host Adapters for most computer 
systems. 
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1.3 Controller Feature! 


The capabilities supplied es standard with the DTC-500DB Series are 
listed belows 

AUTOMATIC sen AND VERIFY 

A seek command is implied in every data transfer command (READ, 

WRITEi CHECK TRACK FORMAT, etc.). If the heads are not positioned 
over the correct cylinder, a seek is initiated, and a cylinder 
verification is performed after the seek is consisted. 

CONSECUTIVE SECTOR TRANSFERS 

An entire track say be transferred in one revolution of the disk. 
MULTIPLE SLOCK TRANSFERS 

Up to 254 sectors can be transferred with a single command. 

AUTOMATIC BEAD AND CYLINDER SNITCHING 

If during a multi-block data transfer the end of a track is reached, 
the controller automatically switches to the next track. If the end 
of a cylinder is reached, the controller issues a seek to the next 
cylinder, switches to head 0 and resumes the transfer. 

PARITY SELECTION 

Odd parity is generated within the controller for all information 
put on the I/O bus. When parity is enabled (by jumper selection), 
all bad parity information is flagged. 

PROGRAMMABLE SECTOR INTERLEAVING 

Sector interleaving provided ds programmable with up to 14 way 
interleave. 

254/512/1024 BYTES/SECT ON HARD DISKS 
Switch selectable sector else. 

Winchester disk sectors sizes at 254 or SI2 or 1024 bytes per sector 
are jumper selectable. The number of sectors per track for 254 (33 
or 32 sectors) and 512 (11 or 17 sectors) are programmable. 

PROGRAMMABLE DISK PARAMETERS 

The disk parameters for both hard and floppy can be passed to the 
controller from the host (as data) to define the drive's 
characteristics. Firmware supports up to 1024 cylinders and 14 

heads. 




PROGRAMMABLE FLOPPY TRACK FORMAT 

The type of track format on tha floppy media that it going to be 
used can be pasaed to the controller through software* 

EFFICIENT HOST INTERFACE PROTOCOL 

a bidirectional bua between the controller and hoet provides a 
simple yet efficient communication path. In addition, a high level 
command set permits effective coaaand initiation* 

LOGICAL TO PHYSICAL DRIVE CORRELATION 

Logical unit numbers (LUN's) are independent of physical port 
numbers* All accesses specify LUN's. 

DOUBLE STEP FUNCTION 

The function allows the user to read/vrlte 41 tpi diskettes on 94 
tpi disk drive* 

SELECTABLE CONTROLLER ID 

A jumper is provided to specify the controller ID number* 

ON BOARD SECTOR BUFFER 

A sector buffer is provided on the controller to eliminate the 
possibility of data overruns during a data transfer. 

ALTERNATE TRACK ASSIGNMENT 

The host can assign an alternate track for each defective track* 
Subsequent accesses to the defective track will cause the controller 
to transfer data from the track automatically. 

DATA ERROR SENSING AND CORRECTION 

If a data error is detected during a disk data transfer, the 
controller indicates whether or not is is correctable. If 
correctable, the error can be automatically corrected by the 
controller* 

FAULT DETECTION 

Two classes of faults are flagged to improve error handling: 

o Controller faults 
o Disk faults 

COMMAND LINKING 

Allows commands to be linked together upon successful completion of 
the prior command. 
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1.4 Tape features 


SINGLE COMMAND BACKUP /RESTORE 

Single coonand disk image back-up end restore on sector or block 
boundaries accomplished transparent to the host. 

HEADER RECORD 

An optional user defined header at the beginning of the cartridge 
allows cartridge identification while being transparent to back-up 
and restore operations* Special commands allow reading and writing 
of the header record*. 

DIRECT TAPE ACCESS 

Block oriented host tape read and write operations may be performed. 
TAPE STREAMING BUFFER 

8192 bytes of buffer space is provided to maintain streaming 
operations under all normal conditions* 





1.5 Difference! Between the SOODB ind the SOOB Series 


The differences between the S20DI end the 520B ere ee follows: 

I. Co—and Set Differences 

1. Recalibrate Co—and - (Olh) 

SOODB Recalibrate Co—and will only step In for the —glaum 
number of cylinders that have been specified by the 
drive. 

SOOB The Recalibrate C o—and will step in for a —1— of 
1024 cylinders regardless of the drive para—ters. 

2. Request Sydro— Coe—nd - (02h) 

SOODB Rot Included In SOODB. 

SOOB Included. 

3. Check Track Coe—nd - (OSh) 

SOODB Checks the Interleave end ID fields of the sectors on 
specified tracks. ID fields and Data Fields are 
verified against BCC value recorded. 

SOOB Checks the Interleave and ID fields of the sectors on 
specified tracks. Data fields are not verified. 

4. Change Cartridge Coe—nd - (lBh) 

SOODB This co—and causes the "Change Cartridge" interface 
signal to be asserted for las, allowing a cartridge 
to be replaced in a fixed/removable cartridge drive. 

SOOB Croup 1 Cos—nd not included in 500B. 

5. Assign Drive Fare—ter Co—and (C2h) for Winchester Drives. 

A. BYTE 0 - Step Pulse Width 

SOODB The tl— the Step signal is asserted In SOODB Is in 

3.5 usee increnents. The default for 500DB is 10.8 usee. 

SOOB The tl— Step signal Is asserted ranges from €.8 to 217.4 
microseconds. The default for SOOB is 13.4 usee. 

B. BYTE 2 - Step Node 

SOODB Step Node 4 Is specified as llusec Step Period. 

SOOB Step Node 4 is specified as 13usec Step Period. 




I. Command Set Differences (continued) 

5. Assign Orivs parameter Coanand (C2h) for Winchester Drives. 

C. lyte 3 - Maximum Heed Address 
SOODB Supports s maximum of 18 heeds. 

SOOB Supports a maximum of 8 heeds. 

D. BYTE S - Seduced Write Current 

SOODB This is en 8 bit (byte 8 only) value. 

SOOB This is en 8 bit (byte 8 only) value. 

E. BYTE 7 - Drive Type Identifier 

SOODB Bit 7 is set to 0 to indicate that parameters are for a hard 
disk drive. 

Bit 8 is for the seek complete signal. 

Bit S and 4 indicate whether the drive is fixed or removable. 

Bit 1 and 0 of Byte 7 are part of the 10 bit Write 
Precompensation value of Byte 8. 

SOOB Bit 7 is set to 0 to indicate that parameters are for a hard 
disk drive. 

Bit 8 is for the seek complete signal. 

All other bits are set to zero (0) in the 500B Series. 

P. BYTE 8 - Maximum Sector Address 

i 

SOODB This byte may be used to override the default number of 

sectors per track. If it is left zero the default remains 
the same. The byte is defined as sectors per track minus 
one. 

SOOB Byte 8 in the SOOB Series is set to zero (0). 




I. Coanand Set Difference (continued) 

6. Drive Parameters for Floppy Drives - (C2h) 

A. BYTE 0 - Step Pulse Width 

520DB Does not cere* Value not analyzed. 

S20B Range it 17 to 25S ueec. Default la for 17 usee. 

B. BYTES 1 to 3 are the sane for the 520DB and the SOOB. 

C. BYTE 4 to 6 

S20DB Doee not care. 

520B See SOOB Series Manual. 

D. BYTE 7 - Mini Floppy Parameters 

520DB Bit 7 is set to 1 to indicate a floppy disk. 

Bit 6 is set to one if Bytes 8 and 9 are to be read. 

520B Bit 7 is set to 1 to indicate a flopppy disk. 

All other bits are zero (0). 

E. BYTE 8 - Floppy Disk Drive 

500DB Specifies the type of flexible disk. Sero is for 5 1/4" 
interface. 

520B This Byte is reserved. 

F. BYTE 9 - Starting Write Preconpensation 

500DB Write Preconpensation will be applied to all cylinders 
greater than this value.. 

500B Reserved. This byte is set to sero (0). 

7. Write ECC - (Elh) 

500DB Writes a sector of data bytes plus 4 note bytes where the 
4 ECC bytes normally reside. 

500B Writes a sector of data bytes and displaces the data on the 
disk by 3 bytes. 

8. Read ID - (E2h) 

S00DB Returns 4 bytes of data including High Cylinder, Low Cylinder 
Head or Track Flags and Physical Sector Humber. It does not 
return ID ECC bytes. 



I. Command Set Differences (continued) 

9. Read SCC - (EAh) 

SOODB Compliment of Writ# sec. 

SOOB Wot included in th# SOOB command set. 

10. Bead Data Buffer - (ECh) 

SOODB Transfers the Controller Bata Buffer to the host. 

500B Mot included in the 500B command set. 

11. Write Data Buffer - ((EFh) 

SOODB Causes the Controller Data Buffer to be written from the 
host. 

500B Not included in the SOOB command set. 

II. Functional Differences 

1. Sector Formats 

SOODB The format for the SOODB Series is incompatible with the 500B 
Series. The SOODB Series supports the following Winchester 
Disk formates 

256 bytes/sector with either 32 or 33 sectors/track. 

S12 bytes/sector with either 17 or 10 sectors/track. 

1024 bytes/sector with 9 sectors/track. 

SOOB The SOOB Series supports the following Winchester Disk 
formates 

i 

2S6 bytes/sector with 33 sectors/track. 

S12 bytes/sector with 11 sectors/track. 

1024 bytes/sector with 9 sectors/track. 

2. Linked Commands 

SOODB Supports Linked commands. 

SOOB Does not support Linked commands. 

3. Consecutive Sector Transfer 

SOODB If the Host is fast enough the SOODB Series can transfer a 
full track on a single disk revolution. 

SOOB Does not support Consecutive Sector Transfer. 
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II. Functional Difference! (continued) 

4. ECC Correction 

500DB Correct* up to 5 bit burst errors. 

The rt Date Address Hark and Data are included in the 
calculation of the ECC. 


SOOB Corrects up to 4 bit burst errors. 

The Data is included in the ECC calculation. Therefore, 
if the data of a sector is all tero's, then the ECC will 
also be tero. 


5. Error Code Description 
SOODB lOh Tape Exception 

IPh Tape Drive Failure 

31h FDC 745 error (520DB and S40DB models only) 
500B lOh ID Bead Error 

lFh Sequence timeout during disk or host tranfer. 
31h Not included 
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SECTION 2 


2*0 ELECTRICAL/MECHANICAI* SPECIFICATIONS 
2.1 Physical Dimensions 


Width 

5.75 

inches 

(14.i ca) 

Length 

8.0 

inches 

(21.« an) (7.85 for 510X) 

Haight . 

0.75 

inches 

(2.3 c>) 

Haight 

8.0 

ounces 

(.25 kg) 


NOTE; 

Mounting hole* are identical to 5.25 inch 
disk drive Mounting holes. 


2.2 Environmental Parameters 


Temp. 

Operating 

Storage 

(degree) 

r/c 

32/0 to 131/55 

-40/-40 to 167/75 

Relative Humidity 

101 to 951 

101 to 95t 

(8 40 degrees F, 
wet bulb temp no 
condensation) 

Altitude 

0-10000 Ft 

2 

0-15000 Ft. 

2.3 Power Requirements 




Voltage (all Models) +5 Volts DC + 5t 


Model 510DB 

♦5 volts 
1.0 amp 
5.0 watts 


Model S20DB 

♦5 volts 

1.5 amps 

7.5 watts 


Model 530DB 

♦5 volts 

1.5 amps 

7.5 watts 


Model 540DB 

♦5 volts 
2.0 amps 
10 watts 
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2.4 Power Connector 


Power ia applied to the controller via J10 which ia a 4 pin AMP 
connector. The recoanended Bating connector P10, ia an IMP P/M 1- 
400424-0 uaing AMP pina P/N (0617-4 or equivalent. 


J10 


HC 

Pin 1 

MC 

Pin 2 

♦ 5RTH 

Pin 3 

♦ 5VDC 

t-.———. 

Pin 4 


MARHIWCt 

Pin 2 ia not connected to ground 


2.5 Maintenance Phlloaophy 

The error detection capability of theee controllera allowa iaolation of 
a fault to a defective diak drive or controller. If the dlak drive in 
faulty, the manufacturer's documentation ahould be reviewed to determine 
diapoaition. 

A two level maintenance philoaophy la recoanended for the DTC-500DS 
Series controller and associated Host Adapter. 

Level 1 - Jteplacament of the defective module at the user's site. 

Level 2 - Replacement of defective component at PTC'a manufacturing 
facility. 

i 

Section 5.7 of this manual provides maintenance and troubleshooting data 
that should be reviewed for additional information. 

Contact DTC prior to returning any material. 


2.6 Related Documents 
Related documents include: 

- Host CPU documentation 

- Manufacturer's Disk Drive documentation 

- Host Adapter Installation and Software Instructions. 
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SECTION 3 


3.0 HOST AND DISK DRIVE INTERFACES 
3.1 Interface Comioctlona 

Figure 3-1 is s block diagram of a typical system configuration. (Saa 
tha Appandicas in back of this annual for the location of the 
Controller'a Cable and Power Connections). The Host Coaputer's I/O Bus 
is attached to the Controller with the appropriate Host Adapter. The 
Host Adapter ensures signal coapatibllity between the host computer and 
the controller. The Host Adapter translates the signals transferred 
between the Host Coaputer's I/O Bus and the Controllers SASI Interface. 
This includes directing signals with the correct polarity, level and 
timing to the corresponding connector pin. 

The Winchester Disk Drive Control Interface exchanges status and control 
information between the controller and disk drive (s). It is daisy- 
chained to each disk drive attached to the controller, and a terminator 
is installed in tbs last physical disk drive connected to the chain. 

Disk drive parameters, such as the maximum number of cylinders and 
number of heads, are passed to the controller from the host computer. 
This allows disk drives with different parameters and characteristics to 
be attached concurrrently to the controller with no special 
requirements. 

The Winchester Disk Drive's Data Interface has a separate cable for each 
disk drive. It e xch a n g es serial MFM data between the controller and the 
selected disk drive. 

The Flexible Disk Drive Interface exchanges data and control information 
between the controller and disk drive (s). It is daisy-chained to each 
disk drive attached to the controller, and a terminator is installed in 
the last physical disk drive connected to the chain. 

The QIC-02 Streaming Tape Interface has a separate cable to exchange 
status and information between the DTC Controller and the Intelligent 
Tape Drive Controller. 



3.3 System Configuration 

The host computer it interfaced to the controller by a SO pin cable 
connected to J1 on the controller* The boat interface cable ehould not 
exceed 20 feet (4 meters) in length* 

The Winchester disk drives are interfaced to the controller via J2, J3 
and <14* J2 is a 34 pin header type connector which connects all 
Winchester disk drives in a daisy chain configuration* This cable 
carries control information for the fixed disk drives. The saxism 
cable length should not exceed 20 feet (4 meters) or the drive 
manufacturer's limit, whichever ie less* J3 and J4 are 20 pin header 
type connectore used to radially connect the Winchester disk drive data 
lines to the controller. The saxlnua cable length should not exceed 20 
feet (6 aeters) or the drive manufacturer's limit* 

The flexible disk drives are interfaced to the controller via J7 which 
is a 34 pin header type connector* The maximum cable length should not 
exceed 20 feet (4 meters) or the drive manufacturer's limit, whichever 

is less* 

The QIC-02 interface compatible streaming tape drives are connected to 
the controller by a SO pin cable connected to JS on the controller* 

This cable should not exceed 20 feet (4 meters) in length. 

The recommended part numbers for the connectors are as follows! 

J1 and JS - 3N P/W 3425-4050 
J2 and J7 - 3N P/N 3414-4034 
J3 and J4 - 3N P/N 3421-4020 

(Refer to appropriate appendices for Board Outlines) 
























3.3 Host Interface 


The controller's Host 

Interface is attached, via the appropriate Host 

Adapter, to the I/O Bus of the host computer. Each computer 
Manufacturer specifies the signal names and timing considerations for 

their I/O Bus. 


Figure 3-2 shows the name and pin designation of the signals on the 
controller's Host Interface connector. 

The Host I/O Bus uses 

a SO-pin connector (AMP P/N 2-17227-5 or the 

equivalent). The unused signal pins are considered to be spares for 
future use. The pin assignments are as followst 

Figure 3-2 Host I/O Connector Fin Assignment 

Signal 

Fin Number 

DATAO 

2 

DATA1 

4 

DATA2 

1 

DATA3 

1 

DATA4 

10 

DATA5 

12 

DATAS 

14 

DATA7 

If 

FAJUTT 

11 

GND 

20 - 

GND 

22 1 

GND 

24 1 

OPEN 

25,2f Future 

GND 

21 Usage 

GND 

30 1 

ATN (not used) 32 1 

GND 

34 - 

BUSY 

3f * 

ACK 

31 

AST 

40 

MSG 

42 

SEL 

44 

C/D 

4f 

REQ 

41 

I/O 

50 

NOTES All signals are negative true and all odd pins except 2S, are 

connected to ground. The signal lines are terminated with 220 ohms 
to 5V and 330 olns to ground. 
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SECTION 4 


4.0 DTC HOST BUS 

4.1 Introduction 

The DTC Host Bus is a negative-logic, bidirectional B-bit data bus 
utilising odd parity. The controller regulates transfers across the bus 
in such a way that permits the connection of host systeias that utilise 
direct memory transfer capability as well as those that only support 
program input /output implementations. 

4.2 Electrical Requirements on the Host Interface 

The Host Bus is an open-collector terminated on each end with 220 ohms 
to Vcc and 330 ohms to ground. The typical cable used is a 50-pin, mass 
terminated, cable with a characteristic impedance of approximately 100 
ohms. Typical recommended drivers and receivers for the Host Bus is 7438 
and 74LS240, respectively. The maximum length of the Host Bus is 20 
feet. Driver IC # a must be rated at 48 mA. 

4.3 Signal Definitions 

The signsls that comprise the Host Bus are separated into those that are 
driven by the controller, those that are driven by the host adaptor 
(H/A), and those that are bidirectional. The term "asserted" means that 
the signal on the Host Bus is between 0V and 0.4V. The term "deasserted" 
means that the signal on the host bus is between 2.SV and 5.25V 
(negative or low true logic). 

3. Unidirectonal Signals Oriven By Controller 

I/O Input/Output 

When asserted, the data on the bus 

is driven by the controller. Hhen 
deasserted, the data on the bus is 
driven by the host adapter. The 
host adapter must use this line to 
enable its drivers onto the data bus. 

C/D Onmeend/Data 

When asserted, the bytes transmitted 
across the bus are interpreted as command 
bytes. When deasserted, the bytes 
are data bytes. 

HOST This bit is asserted as a response 

to the BEL line from the host 
adapter and to indicate that the 
host bus is currently in use. 


I. Unidirectonal Signals Driven Sy Controllar (continued) 

When^asserted, indicates that the 
coonand is coapleted. This bit is 
always followed with the assertion of 
I/O f and the assertion of REQ. 

ThXTbit operates in conjunction with 
I/O, C/D, a NSG. When asserted and I/O 
is asserted, REQ will seen that the 
data on the host bus is driven by the 
controller* When asserted and I/O is 
deasserted, REQ will swan that the data 
is driven by the host adapter (H/A). 

The following table lists the legal 
states of the control bits on the 
bus; the states are valid only when 
REQ is asserted* 

I/O C/D NSG Neaning 


dad Get a coaaand byte fro* H/A 
d d d Get a data byte from H/A 

add Send a data byte to H/A 
a a d Send the status byte to H/A 

a a a Send the sessage byte to H/A 

(Cosnand is coexisted.) 

a * asserted, d » deasserted 
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4.3 Signal Definition! (continued) 

XI* Unidirectional signals Driven By Dost Adapter 

Id Acknowledge 

This bitis asserted as a response to REQ from the 
controller* ACK oust be returned for each REQ 
assertion. The controller will wait for the 
assertion of ACK before REQ is deasserted. The H/A 
oust not deassert ACK until after REQ has been 
deasserted. If the H/A keeps ACK asserted, the 
controller will not reassert REQ until after ACK is 
deasserted. This provides the H/A with a mean* of 
regulating the transfer of bytes across the bus. 
Byte transfer regulation can occurr for either 
cosmand or data bytes. 

BBT Beset 

When asserted, this bit forces the controller to 
the beginning of its microcode. Following a Reset, 
the controller will monitor the bus and wait for 
the H/A to assert Select. Reset will imnedlately 
terminate any pending cosmand without the 
transmission of the status or the message bytes. 

All signals to the drives are deasserted. RST must 
be asserted for a minimum of 2$ us and a maximum 
of 10 seconds. 

OL Select 

Vhen asserted, indicates the beginning of the 
coamand transaction. The H/A asserts SEL to gain 
the attention of the controller. Data Bit 0 on the 
bus must also be asserted during SEL time to 
select the controller. The controller will return 
BUSY as acknowledgement for SEL. After the 
assertion of BUSY, the H/A will deassert SEL. 

The controller will wait until SEL is deasserted 
before it asserts REQ. This provides a way for 
the H/A to hold off the cosmand byte fetch until 
it is ready for the controller. SEL can be 
asserted lamediately following a Reset. 

XIX. Bidirectional Data 

DB(7-0,P) * Data lines 7 thru 0 represent the eight 
data bits (DBO « lsb). parity is 
represented by P. The controller 
utilises odd parity (the number of 
asserted bits on the host bus is always odd). 
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1.4 Controller Interfaces 


DTC-500DB SERIES 
WINCHESTER 
CONTROL INTERPACE 


SIGNAL KANE 


ST-506/41 
COMPATIBLE 
CONTROL INTERFACE 



WOTKs All odd numbered pins tre connected to signal ground. 

All signals are negative true. 

See Figure 4-2 for Drive's Data Interface information 

* When Controller is programed to interface with drives having sere 
than eight (8) heads, this line is used as a head select 3 line. 


FIGURE 4-1 CONTROLLER to WINCHESTER DRIVE CONTROL INTERFACE 



































DTC-500DB SERIES ST-504/412 

WINCHESTER COMPATIBLE 

DATA INTERFACE _ SIGNAL NAME _ DATA INTERFACE 


Jj 

< - DRIVE SELECTED 


2 


L. 

RESERVED 


4 


5 

RESERVED 


4 


2- 

RESERVED 


1 


9 

RESERVED 


12- 

RESERVED 

u 


12 



UL 

♦MFM WRITE DATA- - 


1±_ 

-MFM WRITE DATA - > 

15 


_15 



12- 

♦MFM READ DATA 


1L. 

<— -MFM READ DATA 

19 


20 







NOBs Reserved lines My be spires. 

See figure 4-1 for Drive's Control Interface information 


FIGURE 4-2 CONTROLLER to WINCHESTER DRIVE DATA INTERFACE 
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DTC-S20DB SERIES 

FLOPPY DISK DRIVE SIGNAL NAME 5.25" FLOPPY DRIVE 

INTERFACE_SA4XX COMPATIBLE 


2 

SPARE 

4 

IN USE/SPARE 

4 

DRIVE 4 SELECT— 


■HI 

10 

DRIVE 1 SELECT——> 

12 

DRIVE 2 SELECT-- 

14 

DRIVE 3 SELECT——> 

16 

MOTOR ON-> 

If 

DIRECTION-> 

20 

STEP-- 

22 

WRITE DATA-> 

24 

WRITE GATE-> 

26 

«-TRACK 000 

28 

<—-WRITE PROTECT 

30 

«——READ DATA & CLOCKS 

32 

SIDE SELECT--* 

34 

SPARE 




■OfBs All odd numbered pins are connect ad to signal ground. 
All signals are negative true. 

FIGURE 4-3 CONTROLLER to FLOPPY DISK DRIVE INTERFACE 
(520DB and 540DB) 
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The following table defines the pin assignments for QIC-02 1/4 inch 
Cartridge Streaming Tape drive. 


TAPE DRIVE CONNECTOR <J8) 

GND 1 

2 

NOT USED 

3 

4 

NOT USED 

5 

4 

NOT USED 

7 

1 

NOT USED 

9 

10 

-PARITY 

11 

12 

-DATA BIT 7 

13 

14 

-DATA BIT 4 

15 

14 

-DATA BIT 5 

17 

11 

-DATA BIT 4 

19 

20 

-DATA BIT 3 

21 

22 

-DATA BIT 2 

23 

24 

-DATA BIT 1 

25 

24 

-DATA BIT 0 

27 

29 

-ON LINE 

29 

30 

-REQUEST 

31 

32 

-RESET 

33 

34 

-TRANSFER 

35 

34 

-ACKNOWLEDGE 

37 

39 

-READY 

39 

40 

-EXCEPTION 

41 

42 

-DIRECTION 

43 

44 

NOT USED 

45 

44 

NOT USED 

47 

41 

NOT USED 

GND 49 

50 

NOT USED 


i 


FIGURE 4-4 CONTROLLER TO QIC-02 STREAKING TAPE INTERFACE 
(S300B and 5400B) 





4.5 Theory of Operation 

There are 4 possible phases to a complete rn—nd - at follows 

1) Bus rraa Pbasa 

2) Arbitration Phaasa (NECESSARY rot MULTIPLE H/A'8) 

I) Balaction Phaaa 

4) Cc—and Patch Phaaa 

5) Data Tranafar Phaaa 

4) Status Phaaa and Message Phaaa 


I. Bus Praa Phaaa 

The BUS FREE phase is used to indicate that no device is actively using 
the Host Bus and that the bus is available for an arbitration phase. 
During BUS FREE PHASE all bus signals are not asserted. The BUS FREE 
PHASE is defined by the simultaneous (within 45 ns) condition of both 
6EL* and BSY* non-asserted while RESET is not active. When entering the 
BUS FREE STATE all devices aaiat release all lines within 100 ns of 
releasing BSY* and SEL*. 


XX. Arbitration Phase 

The ARBITRATION PHASE allows a device to gain control of the bus so that 
it can assune the role of INITIATOR (H/A). The ARBITRATION PHASE is not 
needed if there ia only one Host Adapter. 

After a device detects the BUS FREE condition it Bust wait for a minimum 
of 100 ns or a maximum of 1.1 us (if it has hope of winning) in order to 
assert BSY and its own device ID bit. All other data bits are deasserted 
by the INITIATOR. After a minimum tine of 1.7 usee the data bus is 
examined to see if no other higher 1 priority bit is asserted. (The 
highest priority is DB7, lowest is DBO). If a higher priority bit has 
been detected the losing device deasserts all bus lines. If the device 
determines that it is the highest priority device arbrtrating for the 
bus it asserts SEL. 

If a device that is arbitrating detects SEL* it Bust assume that is has 
lost the arbitration and deassert all lines. 
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Ill* Selection Phase 


In order to gain the attention of the controller, it is necessary to 
perfora the following selection sequences 

The host asist first test BSY to determine if the bus is available. If 
BSY and all other I/O lines are deasaerted, the host will assert one of 
the data lines (DBX • controller ID) and then assert SEL. The 
appropriate controller will then respond by asserting BSY. At this 
point the host Bust deassert SEL and DBX. The controller responds to 
SEL deasaerted by asserting the C/D line. I/O regains deaserted 
throughout the selection sequence. 

BOTE: 

Upon power on reset the controller will execute a comprehensive self 
test. During the self test the controller will not respond to a 
Selection sequence for a period of 400 nsec (typical) after the BST 
pulse. The controller will not assert BSY during this tine. 


50 ns—>| 
•in 

14 us* 

MX 


DBX 1 

0 

SEL 


B 

(typical) 

BSY | 




C/D | 


I7o 


MSG 


• 14 us wax after a Beset with non Tape cosmands (510DB, 530DB, 540DB). 
40 us MX with 520DB. 

200 us mx with Tape coMands (530DB, 540DB). 
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IV. Couaand Patch that* 

Following tha salactlon saquanca, tba controllar will ataart C/D, 
(indicating tha start of tha canaand phata) than assart IEQ raquaatlng 
tha first byta of rnawnd. Tha host will than placa tha first byta of 
tha discriptor block on tha data bus. Tha host will than assart ACX. 

Tha control lar will than r as pood by raading tha byta on tha data bus and 
than daassart XEQ. Tha host oust than daassart ACX to bagln tha naxt 
XEQ/ACK handshaka. Tha handshaha oootinuas until all bytas of tha 
ccsisnd haaa baan issuad. 


c7o r. 






V. Data Transfer Phase 


If tha coanand sent to tha controller involves a data transfer the 
controller will deassert the C/0 line to indicate a data transfer, If 
the data transfer is frees the controller to the host (read data) the I/O 
line will be asserted. If the data transfer is frosi the host to the 
controller (write data) the I/O line will be deasserted. The controller 
will then assert the NEQ line to request a byte transfer. The host will 
then respond by transferring a byte across the data bus and then asserts 
ACT. This handshake continues until all data bytes have been 
transferred. 


C70 


175 |, 




MSG 


AEQ 


r 1 r i 


l-r 

»j • i< 

ACK 

.1 r _ft _j 

« 

DATA 1 

; i 

[ lilt 

IOns-> 

min 

n 

<60ns 

min 


BATA IRREAD 


Timing At 190 ns 
•t 4S0 ns 
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V. Data Transfer Phase (continued) 
DATA PXON HOST 


C/D 

I7o 


MSG 


REQ | 



l -r l - 


-> 

B 

<• 

ACK 




ilil 

-> 

A 

< • 




DATA_1 X_I X X 


DATA OPT - HEAP 


fining At 450ns 
Bt 700ns 
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VI* Status and Mas saga Transfer Sequence 

Following a coaeund or data transfer, tha controller will initiate a 
status byte and coaptation Message transfer. When a status byte is 
required, the controller will assart C/0 and I/O. Tha controller will 
than assart REQ. Tha host oust than accept tha status byte on the data 
bus and assart ACK. Tha controller will then deassert REQ and the host 
deasserts ACK. Following the Status byte transfer, a cosipletion Message 
will be transferred to indicate operation casplete. The controller will 
assert the MSG line, along with C/0 and I/O, then assert REQ. The host 
accepts tha collation Message byte on the data bus and asserts ACK. 

Tha control lar then responds by deasserting REQ and the host by 
deasserting ACK. At this point BSY and all other controller signal 
lines will be deasserted and the controller will return to an IDLE 
state. RBI* rssuins deasserted throughout this sequence. 


RSY 

Ifflnn, 


C/D 

.. i 



I/O 

i 




SG 

i i 


i 





REQ 



r i 



ACK 

> 



• i i 

450ns 

« 


SATA X X X X 

50ns> 

Min 


<50ns 

Min 











4.6 But Conditions 

The bus has ona asynchronous conditions RESET 


Raset Condition 

Tha RESET CONDITION is usad to immediately claar all devices fros tha bus 
and to rasat all attached driTas or other devices. It is to be usad 
carefully as it can causa data to be lost during a write. 

Tha RESET CONDITION is created by tha assertion of the R8T* line for a 
minimum of 2Sus. 

4.7 Phase Sequencing 

Tha order in which phases can occur follows a prescibed sequence. 

The RESET condition can always return the system to the BOS FREE state. 

In systems where the ARBITRATION PHASE is not used BOS FREE is followed by 
SELECTION and by one or wore information transfer phases (COMMAND, DATA, 
STATUS, or MESSAGE) 

When the ARBITRATION PHASE is used it Is followed by SELECTION and the 
information transfer phases. 

There are no restrictions on the sequencing between information transfer 
phases. Thus a DATA PHASE may follow another DATA PHASE. 

After the information transfer phases are completed the system returns to 
the BUS FREE state. 

4.S Signal Sources 

The following table shows which type of bus device may drive which lines 
(luring the various bus phases. 

C/D* 

I/O* 

MSG* 


Bus Phase 

BST* 

BEL* 

REQ* 

ACK* 

DATA BOS 

BOS FREE 

none 

none 

none 

non. 

none 

ARBITRATION 

ALL 

One 

none 

non. 

ID bits 

SELECTION 

I 4 T 

Inlt 

none 

Init 

Init 

COMMAND 

Targ 

none 

Targ 

Init 

Init 

DATA IN 

Targ 

none 

Targ 

Init 

Targ 

DATA OUT 

Targ 

none 

Targ 

init 

Init 

STATUS 

Targ 

none 

Targ 

Init 

Targ 

MESSAGE IN 

Targ 

none 

Targ 

Init 

Targ 
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4.9 Abnormal Command Termination 

If no errors occur, the command will proceed as previously described. 
However, if errors do occur the controller will terminate the cossnand and 
immediately enter the status a message phase, trror conditions can be 
classified as follows: 

1) lus Parity errors - The controller checks tor bus parity error 
after each command descriptor and each block transfer. The status byte 
will indicate it a parity error has occurred. 

2) Drive Interface or Controller related errors - After the six 
coemand bytes have been accepted, errors of this type can be detected. 
Upon the detection of the error condition (Drive Pault, Drive Mot Ready, 
Illegal Command,etc.) the controller will enter the status a message 
phase. The status byte will have the error bit set. 

3) Read/Write channel errors - Upon detection of these errors (Read 
data error, Record not found. Drive Pault during a write,etc.) the 
controller may transfer a sector, or more, of data before it enters the 
status a msssage phase. The error bit is set in the status byte. 

In cases 2 a 3 a Request Sense command may be issued to retrieve error 
information. In either case, any other command may be issued if the host 
systsm does not care about the details of the errors. 

See Section 5.3.1 for Commend Completion Status. 


4.10 SCSI Functions Supported by S00DB 

ARBITRATION - This is a Host function 

SELECTION - The 520DB controller ID is jumper selectable 

COMMAND 


STATUS 
DATA IN/OUT 

MESSAGE IN - Command complete (00) only. 



SECTION S 

5.0 COMMANDS / PROGRAMMING 

5.1 Description of Commands by Clan 

Commands to tha controller are categorised into various claaias at 
indicated balovt 

Claaa 0 - Non-data Transfer, Data Transfer and Status Coamands 

Class 1 - Disk Copy Command 

Class 2-5 - Reserved 

Class € - Disk Parameter Assign Coamands 

Class 7 - Diagnostic Coamands 

5.2 Disk Command Specifications 
5.2.1 Command Formats 

The Host issues a command to the controller by passing it a CDS (Command 
Descriptor Block). 

Figure 5-1 shoes the format of a typical Class 0 CDS. 

Byte 0 is the first byte sent to the controller. 

Byte « 


Figure 5-1 


iTmTirnT* iTITi 

I-4-♦-♦-♦-«f--f-♦-1 

I Command Code I 


0 | LON |Logical Xddr2 (MS) 


Logical Addrl 


Logical AddrO (LS) 


# of Sectors/Interleave Code 


| Control | 
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S.3 Command Format! 


Description of the fields used in the Cosmand Descriptor Blocks 
DON 

This field specifies the logical unit number of the drive we ere 
attempting to communicate with. It corresponds to Drive Select jtoper on 
the drives as followst 

Drive Select 1 • LON 0 
Drive Select 2 * LUN 1 
Drive Select 3 ■ LUN 2 
Drive select 4 - LUN 3 

SLUN * Source drive LUN 
DLUN • Destination drive LUN 

A Winchester drive can only be assigned as logical units 0 and 1* A 
Winchester drive cannot be asigned as logical units 2 or 3. See 
Appendices F, G, H, or J for the proper LUN assignment for your drive and 
controller type. 

LAD (0-2) 

Defer to Appendices F, G, H, J, for proper jumper settings. 

This is a 21 bit logical sector address of the beginning sector of the 
group of sectors we wish to access. LAD 0 is the LSB. The LAD field can be 
from 0 up to the total number of sectors available on a particular drive. 

NUMBER OP SLOCKS 

This field holds the number of sectors we wish to transfer per command. A 
value of 0 will result in a transfer of 254 sectors. 

INTERLEAVE % 

This field is used to tell the controller what interleave to use during 
the format commands or check track command. 

Interleave is a factor used while formatting a drive so the user can 
optimise the throughput of the data transfer of the system. The throughput 
of the system depends on the controller's turnaround time for next sector 
and the data transfer rate on the host bus. 

NOTES 

The drive should be formatted with the same interleave 
throughout the whole drive is., when using Format Track, 

Format Bad Track, Assign Alternate Track Cosmands the 
interleave specified should be the same as the rest of 
the tracks. If interleave is not consistent throughout 
the drive, performance degradation may result. 
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S.3 Command Formats (continued! 

CONTROL 

This field contains tht control bits that tails tha controllsr how to 
raact if an arror condition is ancountarad during tha command execution 
phase. 

This byte is dafinad as follows: 

jTjTjTjTjTjTjTjTj 
• . ••• • ••• « “““ • ““** • “"**■ • • 

0 0 0 0 0 0 

|_Link command if sat 

P isabla Data Error Oorraction 
_Disable Retry 


DISABLE RETRY 

If tha DISABLE RETRY bit is 1, tha controller will not attempt to retry 
tha command. 

If tha DISABLE RETRY bit is 0, tha following errors result in a retry 
attempt: 

a) Record not found, b) seek arror, c) uncorrectable data arror, d) 
correctable data error, e) no ID address nark, f) no Data address nark. 
For seek error, a recalibrate and reseek are performed. 
k total of eight attempts are performed before an error is reported. If 
tha retry is successful, the controller will not report tha arror to tha 
host. The retry count is incremented for any retry attempted (refer to 
Request Logout command). 

NOTE: 

No retry is performed if tha check track command 
encounters the No ID address mark arror. 


DISABLE DATA ERROR CORRECTION 

If the DISABLE DATA ERROR CORRECTION bit is 0, the controller will correct 
the data if a correctable data error occurred. The controller will 
continue with the command as though there was no data error. The arror is 
not reported to the host. 

If tha DISABLE DATA ERROR CORRECTION bit is 1, the controller will not 
correct the data if a correctable data arror occurred. The controller 
terminates the command after the block is transferred to tha host and tha 
arror is reported to tha host. 

The permanent arror count (refer to Request Logout Command) is incramented 
by one in both cases (disable/enable data error correction). 
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5,3 Cosnands Format! (continued) 


LINK COMMAND 

If this bit is set, end the previous cosnand was executed without error, 
the controller will skip the STATUS and MESSAGE transfer sequence as well 
es the SELECTION sequence end request the next cosnand immediately. This 
cuts down on ro—nd/status overhead when no error occurred* 


5.3.1 Completion Status Byte 
COMPLETION STATUS 

At termination of a coanand or following an error, the controller will 
cause a status byte to be transferred to the host from the host controller 
to the host. The congestion status byte will report only that an error 
(CHECK CONDITION) occured, not the type of error. To obtain the error 
code a Kequest Sense coanand must be issued (03 Hex). 

Bit 0 will be set to 1 if the controller detects a parity error condition 
during the transfer of bytes from the host. Bit 1 will be set to 1 if the 
controller detects an error condition during cosnand execution. 

Bits 5 and 6 represent the LUN of the device causing the error. In a 
Backup cosnand the LUN specified is the disk address. If a disk error 
occurs the disk LUN is reported in the Completion Status Byte. If a 
tape error occurs the tape LUN (3) is reported. 

If no error occurs, bits 0-4 will be set to to 0. 

The Completion Status Byte Format is as Follows! 


jTjTjTjTjTjTjTjTj 

0 I UH I 0 0 O X X 

<*«««“, 1-j.j r 

Parity Error • 1 I 


BIT 0 

Parity Error 

BIT 1 

Error occured during Command Execution 

BIT 2-4 

Spare (set to 0) 

BIT 5-4 

Logical Unit Number of the drive 

BIT 7 

Set to 0 

5.3.2 MESSAGE IN BYTE 


Following the transfer of the congestion status byte, the controller 
asserts the MSG line to indicate a Message In phase. This Message 
consists of a single byte transfer, with all bits set to 0, indicating 
Cosnand Complete. 






00 Test Drive Ready 

01 Recalibrate 

03 Request Sense 

04 Poraat Drive 

05 Check Track Poraat 

06 Poraat Track 

07 Poraat Bad Track 

08 Read 

0A Write 

0B Seek 

0B Assign Alternate Track 


5.4.1 Type 0 Coaaands 
TEST DRIVE READY (HEX 00) 

Selects the drive end verifies that the drive is Ready and a seek is not 
in progress. 

Byte « 

0 
1 
2 

3 

4 

5 

VALID ERROR CODES 

Error Code Interpretation 

HEX 

04 Drive not ready 

05 Drive not selected 

07 Multiple drives selected 

0D Seek in progress 


7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 
------♦—•♦---♦---♦— 

0 I LUH I Set to 0 
8et to 0 
Bet to 0 
Set to 0 
Control 
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$•4*1 Type 0 CQHundt (continued) 

RECALIBRATE (HEX 01) 

The drive specified by the WW i* stepped toward the outside track until 
eithert 


1. Track 0 flag is detected or 

3. •ore steps have been issued than available track for the 
device type. 

Since the recalibrate conmand aust stop and look for track 0, all steps 
are non-overlapped. (i.e.« step, look for seek complete and track 0, 
repeat if no track 0) 


Ryte # 


7 | I | S | 4 | 3 | 3 | 1 | 0 

- + - ♦ - ♦ -♦-♦-♦- 

0 I 0 I 0 I 0 1 0 I 0 I 0 I 1 

0 I LUN I Set to 0 

Set to 0 
Set to 0 
Set to 0 
Control 


Error Code 
HEX 
02 
04 
OS 
04 
07 


VALID ERROR CODES 

Interpretation 

NO seek cosplete 
Drive not ready 
Drive not selected 
No track 0 found 
Multiple drives selected 
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5.4*1 Type 0 Commands (continued) 

REQUEST SENSE (REX 03) 

This command returns 4 bytes of drive and controller sense as Data (C/D 
deaserted) for the specified LUN* It Bust be issued Ismedlately after an 
error (Bit 1 of the Status byte set to 0) to get the valid sense of the 
error. 

4 TrrrrrrjTiTrnT 4 

--• 4 --- 4 --- 4 --- 4 -«~ 4 --- 4 --«- 4 --- 

0 0 0 I 0 0 0 1 1 


0 I LUN I Set to 0 


Set to 0 


Set to 0 


Set to 0 


Set to 0 


The required fields for this command ares OPCODE and LUN. 
The sense bytes are returned in the following format. 


Byte • 


0 


1 


2 


3 


NOTES 

If a permanent tape error occurred during 
a "Restore" operation, the logical sector 
address points to the sector in error 41. 


TITiTiTiTITiTiT 

—-♦—♦— 

SENSE BYTE 

0 | LUN | UD 2 

LAO 1 > 


Byt. # 
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BEQUEST SENSE (HEX 03) (continu'd) 


DEFINITIONS OF THE FIELDS USED IN THE SENSE BLOCK 
SENSE BYTE 

Thin in thn byte that dnncribnt thn details or thn nature of the error 
itself. The hits are defined as follows i 

*»t. o itittti n*3 1 rn i»i 

| <—Error code-> | 

- Error type 

, —...... spare (set to zero) 

• ---Block address valid 

Block Address Valid (Bit 7) 

This hit indicates that the Logical Sector Address, LAD in bytes 1 thru 3 
contain the valid logical address of the block st which the error 
occurred. 

Error Type (Bit S,4) 

These two hits describes the general type of error. It can contain either 
one of the followings 

00 for drive related errors 
01 for controller related errors 

10 for coonand related errors 

11 for Miscellaneous errors 

Error Code (Bit 3~0) 

This is a 4 hit field that describes the actual error interpretation under 
each general type of error. 

LUN 

This field indicates the logical unit nueber of the drive where the error 
had occurred. 



LAD 2,1,0 


This is a 21 hit logical address of the sector at which the error 
occurred. This field is valid only if the Block Address Valid hit is set 
in the SENSE byte. 

For Error Codes and descriptions refer to Section 6.0 in the Controller 
specification and Section 4.0 in the Tape Interface and Coonand 
specification. 









5.4.1 Type 0 Coe—nds (continued) 

FORMAT DRIVE (REX 04) 

This co—and causes tha spacifiad LON to ba for—tted using tha Interleave 
factor spacifiad in byte 4. Formatting starts from track 0 of cylinder 0 
and continues until all tracks have bean written. Data fields are written 
with a HEX E5. Interleave factors of 0 and 1 are sat to 1. Invalid 
interleave factors are those that are greater than one half the number of 
sectors per track. Track and cylinder overflow is handled auto—tically 
by the controller. 


MOTE l 

This cos—nd does not check data. For verification 
of format see CHECK TRACK FORMAT COMMAND. 



VALID ERROR CODES 


Error Code 
HEX 

01 Mo index 

02 
03 
04 
05 
06 
07 
09 
17 
30 


Interpretation 


Mo seek complete 

Write fault 
Drive not ready 
Drive not selected 
Mo track 0 found 
Multiple drives selected 
Disk media changed 
Write protected 
Ram error 
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5.4.1 Type 0 Co—>nd» (continued) 


CHECK TRACK (HEX 05) (not valid tor Floppy) 

This co—and checks the integrity of the track specified by the Logical 
llock address. ID fields and data fields are verified against ECC value 
recorded. The co—and also ensures that the interleave recorded Matches 
the value in Byte 5. An interleave factor of 0 is set equal to one. No 
data is transferred to the host. To specify the track address, any 
Logical Block address on that track nay be used. 


--—-————♦ 



VALID ERROR CODES 


Error Code 


o: 


0 < 


1A 5 BA 
1C 


Interpretation 

Mo index 

No seek complete 

Nrite fault 

Drive not ready 

Drive not selected 

No track 0 found 

Multiple drives selected 

Uncorrectable data error 

No address found in data field 

No record found 

Seek error 

Correctable data error 
Bad track flag set 
Incorrect interleave factor 
Unable to read alternate track data 
Illegal sector address 
Illegal function for drive type 
Volume overflow 
Bower up diagnostic error 
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$•4*1 Type 0 (Y—andi (continued) 

FORMAT TRACK (HEX 04) 

This pound fornats the specified track with no flags set in the ID 
fields of ell sectors on the track. It also fills the data field with 
data pattern E5 Hex. 


Syte # 


4 —--- 


- 4 


7 | 4 | 5 | 4 | 3 | 2 | 1 | 0 

..• 4 — 4—4 - 4 -♦- 4 - 4 ~ 

0 I 0 I 0 I 0 I 0 I 1 I 1 I 0 

LON | LAD 2 
LAD I 
LAD 0 

Interleave Factor 
Control 


The required fields for this cossund ere OPCODE, LON, LAD 2,1,0 and 
INTERLEAVE. 


VALID ERROR CODES 


Error Code 

HEX 

Interpretation 

01 

No index 

02 

No seek coaplete 

03 

Write fault 

04 

Drive not ready 

OS 

Drive not selected 

04 

No track 0 found 

07 

Multiple drives selected 

09 

Cartridge changed 

17 

Write protected 

30 

Power up diagnostic error 
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format RAO TRACK (HEX 07) (not valid for floppy) 

Format bad track co—and format* tha apaclfiad track with the bad block 
flag set in all ID fields on the track. Data pattern of E5 hex is filled 
in the data field. Future accesses to the sectors on this track will get 
"bad block found" error. 


MOTE: 

Refer to Read ID Co—and (Opcode E2 
for ID bit definition)* 





The required fields for this co—and ares OPCODE, LUN, IAD 2,1,0 and 
INTERLEAVE. 


VALID ERROR CODES 


Error Code 

Interpretation 

m 

* 

01 

No index 

02 

No seek complete 

03 

Nrite fault 

04 

Drive not ready 

OS 

Drive not selected 

07 

Multiple drives selected 

09 

Disk media changed 

17 

Mrite protected 

21 

Illegal sector address 

30 

Ran error 
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5.4.1 Type 0 Connands (continued) 

READ DATA (HEX 08) 

ThiB command causes the number of sectors specified by byte 4 to be 
transferred to the host. The starting sector is specified by the logical 
sector address in bytes 1,2 and 3. Up to 256 sectors can be transferred 
with a single READ command. 

Byte # 

0 
1 
2 

3 

4 

5 


7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 
—+—+—+—+—+—+—+— 

0 I 0 I 0 I 0 I 1 I 0 I 0 I 0 

- + - 

0 I LUN I LAD 2 

-- 

LAD 1 
LAD 0 

Sector Xfer count 
Control 


VALID ERROR CODES 


Error Code 

HEX 

Interpretation 

02 

No seek complete 

04 

Drive not ready 

05 

Drive not selected 

07 

Multiple drives selected 

09 

Disk media changed 

10 

ECC error in ID field 

11 

Uncorrectable error in data field 

12 

No ID address mark found 

13 

No data address mark found 

14 

No record found 

15 

Seek error 

18 

Correctable data error 

19 

Bad track flag set 

1C 

Unable to read alternate track data 

IE 

Illegal access to alternate track 

21 

Illegal sector address 

23 

Volume overflow 
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5.4.1 Type 0 Commands (continued) 


WRITE DATA (HEX OA) 

The number of sectors specified by byte 4 are written to the selected LUN 
beginning with the sector specified by the logical sector address in bytes 
1,2, and 3. 

Byte # 

0 
1 
2 

3 

4 

5 


7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 

— + - + - + - + - + - + - 

0 I 0 I 0 I 0 I X I 0 I 1 I 0 

0 I LUN I LAD 2 

- 4 - 

LAD 1 
LAD 0 

Sector Xfer count 
Control 



VALID ERROR CODES 

Error Code 

Interpretation 

HEX 


02 

No seek complete 

03 

Write fault 

04 

Drive not ready 

05 

Drive not selected 

07 

Multiple drives selected 

09 

Disk media changed 

10 

ECC error in ID field 

12 

No ID address mark found 

14 

No record found 

15 

Seek error 

17 

Write protected 

19 

Bad track flag set 

1C 

Unable to read alternate track data 

IE 

Illegal access to alternate track 

21 

Illegal sector address 

23 

Volume overflow 
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5.4.1 Type 0 Commands (continued) 


SEEK (HEX OB) 

This command initiates a seek to the cylinder where the block specified in 
the LAD field is located. For Winchester drives capable of doing overlap 
seeks, depending on how the drive parameter (Byte 7 bit 6) is set, it 
could immediately return completion status before the seek complete is 
found from the drive. Normally it returns the completion status only 
after the seek had been completed. 

NOTE: 


For further information on implementation of 
overlapped seek refer to Appendix E, page 91. 


Byte # 

0 
1 
2 

3 

4 

5 

The required fields for this command are: OPCODE, LUN and LAD 2,1,0. 

VALID ERROR CODES 

Interpretation 

No seek complete 
Drive not ready 
Drive not selected 
Multiple drives selected 
Illegal sector address 


Error Code 
HEX 
02 
04 
05 
07 
21 


7j6j5j4j3j2|ljo 

- + — + — + — + — + — + — + — 

0 | 0 | 0 | 0 | 1 | 0 | 1|1 


0 I LUN I LAD 2 


LAD 1 


LAD 0 


Set to 0 


I Set to 0 I 

+ - + 
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5.4.1 Type 0 Commands (continued) 

ASSIGN ALTERNATE TRACK (HEX OE) (not valid for Floppy) 

This command formats the track (Winchester drives only) specified in the 
LAD field with the alternated bad track flag set in the ID fields and with 
the track address of the alternate track written in the data fields. 

NOTE: 

ID bit definition may be found under Read 
ID Command (Opcode E2). 

Future write/read access to that specified track will cause the drive to 
seek to the alternate track, transparent to the host software, and do the 
write/read on the alternate track. 

Byte # 

0 
1 
2 

3 

4 

5 

The required fields for this command are: OPCODE, LUN, LAD 2,1,0 and 
INTERLEAVE: 

After the controller receives the command, it will collect the alternate 
track address as data (C/D deasserted) from the host in the following 
format: 

Byte # 

0 
1 
2 
3 


7 j 6 ] 5 | 4 | 3 ] 2 | 1 | 0 


0 I 


LAD 2 


LAD 1 


LAD 0 


Set to 0 


7 j 6 j 5 | 4 j 3 j 2 j 1 j 0 


0 | 0 | 0 | 0 | 1 | 1 | 1|0 


0 I LUN I 


LAD 2 


LAD 1 
LAD 0 


Interleave Factor 
Set to 0 
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ASSIGN ALTERNATE TRACK (HEX OE) (continued) 


NOTE 1: 


Alternate tracks can be assigned one level 
only. That is, an alternate track cannot 
have another alternate track assigned to it. 
Also no two defective tracks should be assigned 
to the same alternate. (For further information 
on alternate track assignment and usage, refer 
to Appendix D). 


WARNING1 

1. Data written on the original track as well 
as the alternate track will be destroyed. 

2. Since the controller does not check whether a 
track has been previously assigned as an 
alternate to another track, the user must be 
careful not to assign two defective tracks to 
the same alternate. 


VALID ERROR CODES 


Error Code 

HEX 

Interpretation 

01 

No index 

02 

No seek complete 

03 

Write fault 

04 

Drive not ready 

05 

Drive not selected 

07 

Multiple drives selected 

09 

Disk media changed 

17 

Write protected 

21 

Illegal sector address 

30 

Ram error 
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CHANGE CARTRIDGE (HEX IB) 

This command causes the "Change Cartridge" line (J2 - Pin 2) to be 
asserted for a period of one (1) millisecond. There are no valid error 
codes for this command. 

Byte # 

0 
1 
2 

3 

4 

5 


7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 

•—+—+—♦—+—♦—+-+--■ 

0 I 0 I 0 I 1 I 1 I 0 I 1 I 1 

-♦- 

0 I LUN I Not used 

-+- 

Not used 


Not used 


Not used 


Not used 
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5.5 Type 1 Commands 
COPY COMMAND (HEX 20) 

This command copies a specified number of records from a source LUN to a 
destination LUN. If either device reaches volume end prior to the sector 
count being exhausted, a volume overflow error is posted. Source and 
destination LUN's may be the same. 


Byte # 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


VALID ERROR CODES 


Error Code 

HEX 

Interpretation 

02 

No seek complete 

03 

Write fault 

04 

Drive not ready 

05 

Drive not selected 

06 

No track 0 found 

07 

Multiple drives selected 

09 

Disk media changed 

10 

ECC error in ID field 

11 

Uncorrectable error in data field 

12 

No ID address mark found 

13 

No data address mark found 

14 

No record found 

15 

Seek error 

17 

Write protected 

18 

Correctable data error 

19 

Bad track flag set 

1C 

Unable to read alternate track dal 

IE 

Illegal access to alternate track 

21 

Illegal sector address 

23 

Volume overflow 


'TiTiTiTiTiTiTiT 
—+—+—+—+—+—+—+— 

0 I 0 I 1 I 0 I 0 I 0 I 0 I 0 

-+- 

0 I SRC LUN|Logical Addr2 (MS) 


Logical Addrl 


Logical AddrO (LS) 


Sector Xfer count 


0 |DST LUN|Logical Addr2 (MS) 


Logical Addrl 


Logical AddrO (LS) 


Not used 


| Control j 

+ - + 
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5.6 Type 5 Commands 
COPY COMMAND (HEX AO) 

This command transfers the data blocks from the specified source device 
location to the specified destination device location. The number of data 
blocks to copy is specified in the number of blocks field (byte 7 - byte 9 
is LSB). If the field is zero, 16,777,216 blocks will be copied. 


Byte # 

1 7 | 6 | 

5 | 4 | 3 | 2 | 1 | 

0 1 

0 

1 1 0 

1 | OPCODE 

l 

1 

| LUN/S 

| LAD 2/S* 

1 

2 

l 

LAD 1/s* 

1 

3 

l 

LAD 0/S* 

1 

4 

| LUN/d 

| LAD 2/d* 

l 

5 

l 

LAD 1/d* 

1 

6 

l 

LAD 0/d* 

~”l 

7 

l 

# OF BLOCKS 2 

~l 

8 

l 

# OF BLOCKS 1 

”’*l 

9 

l 

# OF BLOCKS 0 

J 

10 

l 

0 

J 

11 

i 

CONTROL 

$ 



"s" * the source device 
"d" * the destination device. 

♦Refer to Appendix A for Logical Address Computation 

NOTE: Lun/s, Lun/d and logical addresses are only applicable to the disk 
drives. 
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Interpretation 


VALID ERROR CODES 

Error Code 
HEX 
02 
03 
04 
05 
05 
07 
09 


No seek complete 

Write fault 

Drive not ready 

Drive not selected 

No track 0 found 

Multiple drives selected 

Disk Media changed 

ECC error in ID field 

Uncorrectable error in date field 

No ID address mark found 

No data address Mark found 

No record found 

Seek error 

Write protected 

Correctable data error 

Rad track flag set 

Unable to read alternate track data 

Illegal access to alternate track 

Illegal sector address 

Volume overflow 





S.7 Type $ Com andt 
OPCODE 00 


this co—nd it tub divided Into two co—and*. The aub-co—end opcode it 
tpecified in byte 2 of the CDB. 


Sub-Opcode 


PESCRIPTIOM 


0 Define floppy ditk track format 

I Knable/diaable double ttep function 


SUB-OPCODE 00 DEFIES FLOPPY DISK TRACK FORMAT 

Tbit co—and it need for defining the track format of the floppy media to 
the controller# i.e.# tidet# density and bytes/sector. If Byte 4 it zero, 
the number of tectort per track will be at described in Byte 5 in the 
Track Format Code. If Byte 4 is non-zero# the number of sectors per track 
will be at tpecified in byte 4 and override the number of tectort per 
track as implied in the Track Format Code. 



VALID ERROR CODES 

Error Code Interpretation 

HEX 

22 Illegal function for drive type 

HOTEt 

This co—and cannot be "Linked” to another 
co—and. 


S3 












5.7.1 Track Format Codaa 5 1/4 Inch (250 Kbit) (Type 5) 

HEX Description 

00 finale density, single aided, FN recording, 

120 bytea per sector, 10 sectors per track. 

01 Single density, double aided, FN recording, 

120 bytes per sector, 10 sectors per track. 

00 Double density, single sided, 

Side 0 - Cylinder 0 • FN recording 

10 sectors per track 

All other tracks • NFN recording 

250 bytes per sector, 10 sectors per track 

07 Double density, double sided. 

Side 0 - Cylinder 0 • FN recording 

All other tracks • NFN recording 

250 bytes per sector, 10 sectors per track. 

•0 Double density, single sided, NFN recording, 

250 bytes per sector, 10 sectors per track. 

•7 Double density, double sided, NFN recording, 

250 bytes per sector, 10 sectors per track. 

SA* Double density, single sided, NFN recording, 

512 bytes per sector, I sectors per track. 

SB* Double density, double sided, NFN recording, 

512 bytes per sector, I sectors per track. 

SB Double density, single sided, NFN recording, 

1024 bytes per sector, 5 sectors par track. 

SF Double density, double sided, NFN recording, 

1024 bytes per sector, 5 sectors per track. 


82 Si 

If track format information for floppy ia not 
specified after each reset or power-on, the 
default code will be as follows t 

Track format SA (hex) 

Double desity, single-sided; 

512 bytes/sector, S sectors/track 

* Also supports S sectors per track using byte 4 of the CO Coamind 
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5.7.1 Track Format Codas • Inch (500 Kbit) (Type S) 

HEX Description 

00 Single density, single sided, FM recording, 

12S bytes per sector, 26 sectors per track. 

01 Single density, double sided, FM recording, 

12S bytes per sector, 26 sectors per track. 

OS Double density, single sided 

Side 0 - Cylinder 0 ■ FM recording 

12S bytes per sector, 26 sectors per track 

All other tracks • HFM recording 

251 bytes per sector, 26 sectors per track 

07 Double density, double sided, 

Side 0 - Cylinder 0 • FM recording 

12S bytes per sector, 26 sectors per track 

All other tracks • MFM recording 

256 bytes per sector, 26 sectors per track. 

IS Double density, single sided, MFM recording, 

256 bytes per sector, 26 sectors per track. 

17 Double density, double sided, MFM recording, 

256 bytes per sector, 26 sectors per track. 

•A* Double density, single sided, MFM recording, 
512 bytes per sector, 15 sectors per track. 

IB* Double density, double sided, MFM recording, 
512 bytes per sector, 15 sectors per track. 

IB Double density, single sided, MFM recording, 

1024 bytes per sector, I sectors per track. 

IF Double density, double sided, MFM recording, 

1024 bytes per sector, S sectors per track. 


MOTE; 

If track format information for floppy is not 
specified after each reset or power-on, the 
default code will be as followsi 

Track format SA (hex) 

Double deslty, single-sided; 

512 bytes/sector, S sectors/track 

* Also supports 16 sectors per track using Byte 4 of the CO command. 
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$.7.1 Track Forest Codas (Typa 6) (continued) 

SUB-OPCODE 01 ENABLE/DISABLE DOUBLE STEP FUNCTION 

This function allows the user to read/write 48 tpi diskettes on a 96 tpi 
disk drive. Set bit 0 of byte 4 of the CDB to 1 to enable double step 
function. Reset bit 0 of byte 4 of the CDB to 0 to disable double step 
function. 





Error Code 



VALID ERROR CODES 
Interpretation 

Illegal function for drive type 

MSi 


Upon power-up or reset the default is "disable 
double step" 










$•7.1 Track Format Codes (Type €) (continued) 
ASSIGN DISK PARAMETERS (REX C2) 


This co—and allows the host to set op rigid disk variable parameters for 
the specified LUN. The FIXED, REMOVABLE, or FIXED/RENOVABLE disk drive 
variables are step pulse width, step period, step node, maximum head 
address, maximum cylinder address, reduced write current cylinder address, 
write precompensation cylinder address and number of sectors per track, 
thus, different manufacturer's drives can be used for each LUN* There are 
no valid error codes for this co—and* 



The required fields for this co—and ares OPCODE and LUN. 

Depending on how the jaspers ere set up on the controller, 10 bytes of 
parameters will be collected frosi the host as Data (C/D deasserted) using 
two different formats for floppy drives or Winchester drives. (For more 
Information on the proper jumper settings refer to Appendices F through 
J). 


* 7 - 










ASSIGN DISK PARAMETERS (HEX C2) (continued) 


When defining Winchester drive pereneters the following 10 bytes of disk 
perenters ere pessed es dete. 


+ -......-...—.......+ 


rt*# 

7 | C | S | 4 | 3 | 2 | l | 0 

0 

Step pulse width 

1 

Step period 


Step node 


Hexinun heed eddress 


Hex Cylinder eddr HI 


Hex Cylinder eddr LO 


WSI/Write precoopensation cyl 


0 I OS| X I X 1 0 1 0 I T 1 T 


Hex Sector eddress 

i 

Reserved 

►-.......-- 















5.7.1 Track Poraat Codas (Type 4) (continued) 

OBTIlflTIOII OP BITES 
BITE 0 - Btap Pulst Width 

This ia tha tiaa tha STEP signal la assartad in 3.5usec Increments. 


Paraswter Value 

Held 

1 - 4 

7.0 usac 

7-13 

10.S usac 

14 - 20 

14.0 usee 

21 - 27 

17.5 usee 


BITE 1 • Btap Pariod 

This byte determines tha tim between two step pulses. Tha STEP signal is 
daasaartad between two step pulsas • 

Tha ranga is from SO usac to 12.1 wsac in SO usee incresents. 

BITE 2 - Step Mode 

This byta dafinas tha typa of stepping for which tha controller is 
configured. Tha following decribes tha wodas supported by the controller. 

NODE 0 Boreal or Buffered Step 

This soda generates step pulsas using tha pulse width and rata specified 
in Bytes 0 and 1. 

NODE 4 11 usac Step Pariod 

BITE 3 - Maxims Bead Address 

This byta specifies tha mxlma head address on tha drive. Tha controller 
can address a maximum of 14 heads. 

Tha range is from 0 to IS. (i.e., 1 to 14). 

BITE 4-5 Maxima cylinder Address High and Low Bytes 

These two bytes specify tha MxisaiBi cylinder address on the drive. Byte S 
is tha least significant byte. 

Tha ranga is from 0 to 1023. (i.e., up to 1024 cylinders). 



DEFINITION Or BYTES (continued) 

BYTE 6 - Deduce Nrite Current Cylinder/Write Precompensation Cylinder 

This byte specifies the cylinder eddress where reduce write current end . 
write precompensation ere initielly applied. Write precampensation is 
epplied to ell cylinders greeter then or equel to the 10 bit velue (byte € 
end bits 0-1 of bvte 7). A velue of 0 in byte 7 Mens the reduced write 
current function is disebled. A 10 bit velue of 0 (byte 6 end bite 0-1 of 
byte 7) Mens the write precompensation function is disebled* 

NOTE: 

If controller is programed to interface with drives 
having more then I heeds, (i*e., Byte 3 is greeter 
then 7) then Deduce Write Current is not implsMnted. 

BYTE 7 - Drive Type Identifier 

This byte is defined es follows: 

Bit 7 

Must be set to 0 to indicate persMters ere for herd disk* 

Bit 6 

This bit inform the controller to welt for the seek complete efter e seek 
command (Opcode OB) to the Winchester drive* If the drive is cepeble of 
overlap seek, this bit can be set to utilise the function* 

1* When bit 6-1 then the controller will not wait for the seek 
complete signal to becom asserted efter the lest step pulse* 

2* When bit 6-0 then the controller will wait for the Seek 
Complete Signal to becoM asserted efter the lest stop pulse* 

NOTE: 

The seek incomplete timeout is set to approximately 
3 seconds. That is, any seek must be completed within 
3 seconds or the controller will report an error* 

Bit 5 6 4 

These bits notify the controller when the drive is a fixed or removable 
type of drive. 

00 - fixed drive 
01 « reserved 

10 - removable/fixed 

11 « removable 
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DEFINITION OF BYTES (continued) 


•its 3 end 2 

Set these bits to sero. These bits ere reserved for future use. 

Bit 0 S 1 

Bert of the 10-bit write preccmpensation value. See description for Byte 

0 . 

Byte • - Maxim Sector Address 

This byte may be used to override the default sector/track or the last 
sector/track parameters issued. A zero (0) causes the current value to 
remain the sane. The default value is set up during power up 
initialisation. This nunber is the count of the sectors per track minus 
one (1). The default value is set up by the Winchester sector size 
jumpers. 


Byte 9 - Deserved 

Bet byte 9 to 0. This byte is reserved for future use. 


Upon power-on or any reset command the controller defaults to the 
following parmeters for the Winchester drives: 


Byte 0 
Byte 1 
Byte 2 
Byte 3 
Byte 4 
Byte S 
Byte < 
Byte 7 
Byte I 


Byte 9 


(REX QA) Step pulse width » 10.5 microseconds 
(HEX 3C) Step pulse period ■ 3.0 milliseconds 
(HEX 00) Buffered step mode 
(HEX 03) Number of heads * 4 
(HEX 00) Maximum cylinder address HI • 0 
(HEX 99) Maximum cylinder address LO • 153 
(HEX B0) Reduced write current • 128 
(HEX 00) Wait for Seek Complete 
(HEX 00) 256 bytes/sector I 33 sectors/track or 
512 bytes/sector f 18 sectors/track or 
1024 bytes/sector t 9 sectors/track as set 
up by jumper. 

(HEX 00) Reserved 
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DEFINITION OF BYTES (continued) 


DESCRIPTION OF THE PARAMETERS FOR FLOPPY DRIVES 

Byte # 

0 
1 
2 

3 

4 

5 
S 
7 

I 
9 

DEFINITION OF BYTES 0 to 9 

BYTE 0 - Step Pulee Width 

Doesn't cere. Value fixed at lOusec., 

BYTE I - Step Interval 

The time between two step pulses. The. value of this byte is specified 
with bits 3,2 l) and 0 only. Since the FDC 745 controls these step 
pulses, the pulse period chaises depending on the drive. The data rate is 
as follows! 

- For a 500K bit/sec data transfer rate, the value is in one (I) 
millisecond increments from one (I) to sixteen (IS) milliseconds. 

• For a 250K bit/sec data transfer rate, the value is in two (2) 
millisecond increments from two (2) to thirty-two (32) 
milliseconds. 

- In both cases, zero (0) specifies the maximum step rate. 


rriTiTrrrriTmTi 

I—♦—♦—♦—♦—♦—♦—♦—I 

Step pulse width 1 


Step interval 


Max cylinder addr 


Head settling delay 


Head select delay 


Drive select delay 


Write gate delay 


X | X | 0 I 0 I 0 I 0 I 0 I 0 


Floppy type/write precomp 


I Start write preconp cylinder | 


S2- 















DEFINITION OF 1YTE8 (continued) 


BYTE 2 - Maxima Cylinder Address 
The — ad—i niaber of cylinders -1. 

Byte 3 * Mead fettling Delay 

This specifies the delay required from the last STEP pulse to valid 
Read/Write. The range is froai 1.0 Msec to 256.0 Msec in 1.0 nsec 
increments. 

BYTE 4 - Bead Select Delay 

Doesn't care. This value is not analysed by the controller. 

BYTE S - Drive Select Delay 

Doesn't care. This value is not analysed by the controller. 

BYTE I - write Gate Delay 

Doesn't care. This value is not analysed by the controller. 

BYTE 7 - Drive Type Indentifier 

Set bit 7 to 1 to indicate parameters are for floppy disk. 

Set bit I to 1 to indicate that Bytes I and 9 are to be read. Bits 0 
through 5 are not used. Set these bits to 0. 
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DEFINITION OF BYTES (continued) 


BYTE • - Floppy Disk Drive (If bit € of By to 7 la tot to 1) 

Spoolflot tho typo of flexible disk* 

BIT 7 ■ 0 for o 250Kbito dot* roto drive (S 1/4" lntorfaco) 

BIT 7 • I for o SOOKblto data rato drive (5 1/4" lntorfaco) 

BIT 4*1 Means that Fin 14 (Motor on) ahall not bo aaaortod. 

Sot thia bit to 1 whan using high capacity Disk Drives 
(192 TPI) and thoir pro-fomattod diskettes. 

BIT 4 » 0 Moans that Fin 14 (Motor on) will bo aosortod. 

BIT 0 and 1 specify tho aMount of vrito procoMponsatlon to bo 
appliod to data written at and aftor tho STOTING 
VEITS PEECOMPENSATION CYLINDEE (Byto I) 

VEITS FEEOONFENSBTION VELDE 


J 250 KB . 

500 KB | 

bit 0 bit 1 

0 0*0 nSoc 

0 1 • 125 nsec 

10* 250 nSec 

1 1 • 375 nSec 

bit 0 bit I 

0 0*0 nSec 

0 1 42.5 nsec 

1 0 • 125 nSec 

1 1 • 117.5 nSec 


VOTE* 

If bit 4 of Byto 7 la tot to 0, this 
byto will sot to 01 Vox. 


BYTE 9 - Starting Vrito ProcoMponsatlon cylinder (if bit 4 of Byto 7 
is sot to 1). 

This byto specifies tho cylinder (-1) whore writs procoMponsatlon will bo 
applied. 


KSi 

It bit 4 of Byto 7 is sot to 0, tho whole 
drive will be procoeponsatod. 





DEFINITION OP BYTBS (continued) 


DEFAULT PARAMETERS FOR A MINI FLOPPY DRIVE 

Upon rssst, the controller will default to the parameters of an SA410 
driva (1 head, 10 cylinders)* This also applicable for the drives that are 
preassigned as floppy drives on the dipsvitch. If the floppy drive (s) 
used are other than the SA410 Drive, the user should set the paramters for 
the type of floppy drive being used after every reset or paver-on for each 
floppy LON. 


Byte 0 

(*»/*) 

Pulse Width • value not analysed. 

Byte 1 

(Bn 07) 

Step Pulse Period ■ 7.0 milliseconds. 

Byte 2 

(BBC «P) 

Maximum cylinder • 10 cylinders. 

Byte 3 

(BEX 1C) 

Mead Settling Delay • 22 milliseconds. 

Byte 4 

<»/A) 

Bead Select Delay • value not analysed. 

Byte S 

(B/A) 

Drive Select Delay ■ value not analysed. 

Byte 1 

(B/A) 

Write Gate Delay • value not analysed. 

Byte 7 

(BEX 10) 

Drive type • Floppy drive. 

Byte • 

(BEX 00) 

Floppy Dish Drive Type • S 1/4" interface. 

Byte 9 

(BEX 00) 

Starting preconpensation. 
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5.8 MAINTENANCE AMP TROUBLESHOOTING 


5.8 Overview 

Two maintenance and troubleshooting aids are provided with the Controller* 
Sense Byte Error Codes and Class Code 7 Commands. 

The Sense Byte Error Codes (given in Section 8) are provided with the 
Class Code 0 Opcode 03 (Request Sense Bytes) Command. The Sense Byte Error 
Codes# described in Section 5.4.1, define an error ast 

Type 0 - Drive Related 
Type 1 - Controller Related 
Type 2 - Command Related 
Type 3 - Miscellaneous 

This section describes the Class Code 7 commands. 

5.8.1 Class Code 7 Commands 

Class Code 7 commands are diagnostic commands that are issued with a 
standard Command Descriptor Bloch (CDB). The valid CDB for each Opcode is 
shown in this section. See Sections 5 of this manual for additional 
information on CDB's and coamindi. 


RAM DIAGNOSTIC (BEX E0) 

This command writes the sector buffer with a data pattern# reads it# and 
compares it byte by byte. The check is performed with the data patterns 
oo# rr# aa and 55. 





VALID ERROR CODES 

Error Code Interpretation 

HEX 

“55 MM .rear 






















5.8.1 Type 7 Comnands (continued) 


READ ID (HEX E2) 

The ID field of the sector specified by the logical sector address is 
transferred to the host* Only one (1) sector is processed. The data 
length will be 4 bytes. If this coanand is issued to a flexible disk 
drive the HIGH CYLINDER byte will always contain a sero (0) and the 
physical SECTOR byte will contain the nuaber of the first sector found 
the track* 





The ID bytes are returned in the following foraatt 

Byte « 

0 
1 
2 
3 


7 | V\ l mTh aTi I r 

—-f—♦—♦—— 
MSB cylinder 

LSB cylinder 

Flags/Head 


Sector 
















S.M fat ? 


Ctwnda (continued) 


lit! 


•’ Head • 

• 0 

• Alternate track flag 

• iad track vitb altamata assigned 

• iad track 


VALID KUO* COOKS 


Error coda 

m 

04 

OS 

Of 

07 

10 

12 

14 

15 
1C 
21 


Intarpratatlon 

Do aaak complete 

Orha not ready 
Oriva not aalactad 
Do track 0 found 
Multipla drives aalactad 
BCC arror in ID fiald 
Vo ID addrata aark found 
Vo record found 
Saak arror 

Unable to read alternate track data 
Illegal eector address 




5*8.1 Type 7 Cosmands (continued) 


DRIVE DIAGNOSTIC (HEX E3) NOT CURRENTLY SUPPORTED 


This 
0 on 


cosuand performs a diagnostic on the specified LUN. It reads sector 
the tracks sequentially and then reads sector 0 on 256 random tracks. 


Byte « 


7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 

—— 

1 | 1 | 1 | 0 I 0 I 0 I 1 I 1 


0 I LUN I* Set to 0 
Set to 0 


Set to 0 
Set to 0 
Set to 0 


|LNX 



VALID ERROR CODES 

Error Code 
HEX 

02 

Interpretation 

No seek complete 

04 

Drive not ready 

05 

Drive not selected 

06 

No track 0 found 

07 

Multiple drives selected 

10 

BCC error in ID field 

12 

No ID address mark found 

14 

No record found 

15 

Seek error 

1C 

Unable to read alternate track data 
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S.I.l Type 7 Co—andt (continued) 

REQUEST LOGOUT (HEX E4) 

This co—ind it need to retrieve four bytes of log for tht specified LUN 



Tht log irtntftrrd to tht hott tt Dttt using tht following formats 


Bytt # 


0 


1 


2 


3 


Tht following trrort gtt accumulated in tht trror logs 

1. Oncorrtctablt trror in data field. 

2. Ho ID tddrttt —rk 

3* Ho data tddrttt mark. 

4. Seek error 

5. Record not found 

4. Correctable data error. 

7. ID read error. 


iTrrrn™mTiTiT| 

I-♦-♦-♦-+-+-♦-♦-1 

I Retry count high I 


Retry count low 


Permanent trror high 


I Permanent trror low | 

-...-♦ 
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5.6.1 Type 7 Commands (continued) 


READ ECC (HEX SA) 

This cosnand reads a block of data fra the disk without detecting 
/correcting ECC errors. It transfers the data and four (4) bytes of ECC 
to the host in order to verify the ECC logic of the controller. 


Byte # 

0 


1 

3 


3 


4 


5 


The required fields for this cosnand ares OPCODE, LUN LAD and CONTROL. 
This sector count is forced to one (1) internally. The error codes are 
the same as READ except data ICC errors are not reported. 

READ DATA BUFFER (HEX EC) 

This cosnand transfers the specified nuaber of blocks from the controller 
data buffer to the host. A value of sero (0) for the nuaber of blocks 
defaults to one (1). The LUN can be any musber since no device 
participates. The nuaber of bytes returned is determined by the sector 
site of the specified LUN. The host can use this cosnand following a 
WRITE DATA BUFFER coaaand to verify READ/WRITE sequences without drive 
participation or, on a permanent ECC error in the data field, to obtain 
the bad record. There are no valid error codes for this cosnand. 


Byte • 


0 


1 


2 


3 


4 


5 


u rnrn * tttttt 

1 | 1 | 1 | 0 I 1 I 1 I 0 I 0 


0 I LUN I Not used 


Not used 
Not used 


# of Blocks 
Control 
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S.t.l Type 7 Oggandi (continued) 


WRITE DATA SUPPER (HEX EP) 

This co—and csusss ths specifisd mnber of dats blocks to bs written frosi 
the host to the controller data buffer. A value of sero (0) for the 
mnber of blocks defaults to one (1). The LON can be any lumber since no 
device participates. The mnber of bytes written is determined by the 
sector site of the specified LUM. The boat can use this cosmand preceding 
a READ SUPPER cos—nd to verify a READ/WRITE sequence without device 
participation. There art no valid error codes for this cos—nd. 
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6.0 ERROR CODE DESCRIPTIONS 


These error code descriptions are related to lyte 0 of the Sense Slock 
after the Request Sense coamand (Class 0, Opcode 03). 

Type 0 (Drive) Error Codes 
0 No error status. 

I No Index signal. 

3 No seek Complete. (approximately I sec) 

3 Write fault. 

4 Drive not ready. 

5 Drive not selected. 

6 No Track 00. 

7 Multiple winchester drives selected. 

S Cartridge changed 

D Seek in progress. 

Type 1 (Controller) Error Codes 
0 Tape exception. (Tape Only) 

1 Oncorrectable data error during a read. 

2 ID Address Nark not found. 

3 Data Address Mark not found. 

4 Record not found. Pound correct cylinder and head 
but not sector. 

5 Seek error. R/W head positioned on a wrong cylinder 
and/or selected a wrong head. 

7 Write protected. 

8 Correctable data field error. 

9 Bad block found. 

A Format Error. The controller detected that during 

the Check Track comeand, the format on the drive was 
not expected. 

C Unable to read the Alternate Track address. The 

address of the alternate track cannot be read 
correctly with no ECC error. 

E Attempted to directly access an alternate track. 

P Tape drive failure. (Tape On^y) 

Type 2 (Command| Error codes 

6 Invalid Coemand received from the host. 

1 Illegal disk address. Address is beyond the maximum 
address. 

2 Illegal function for the current drive type. 

3 Volume overflow. Maximum sector address was passed 
during a multiple sector read or write. 

Type 3 (Mlsc) Error codes 

6 Ram error or power up self test error. 

1 FDC 765 error (520DB and S40DB models only) 
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7.0 INSTALLATION AND GENERAL INFORMATION 
Introduction 


The following Appendices contain general information! jumper settings and 
board outlines for the DTC SOODB Series Controllers. 

Mounting 

There are no special mounting requireamnts. The Appendices for the board 
outlines provide the location if the mounting holes. To facilitate 
mounting the controller on the drives , the mounting holes provided are 
compatible to those used with industry standard 5.25" drives. 

Dp to eight (9) controllers can be easily daisy chained on the SASI bus. 
Only the controller that is physically at the end of the daisy chain 
should have the terminator resistors installed. 

The temperature specifications given in Section 2 must be maintained to 
ensure reliability standards. 


75 



APPENDIX A LOGICAL ADDRESS 


A.l Overview 

Logical Address is an accumulation of the number of Sectors f for 
each bead, at each cylinder* 

Por example: 

If the drive (designated by the LUN) has 16 Sectors per track 
(0 through 15) and 2 heads (0 and 1). 

Cylinder 0, Head 0 mould contain Logical Address 000 through 
015, and Head 1 would contain Logical Addrress Oil through 031* 

Cylinder 1, Head 0 would contain Logical Address 032 through 
047, and Head 1 would contain Logical Addrress 041 through 
043,etc. The highest possible Logical Address la assigned to 
the 16th Sector of Head 1, at the maximum allowable Cylinder 
Address. 

The Logical Address concept is an attempt to enable software to 
be written which is device independent* This is accomplished by 
using the selected drive's parameters (such as the highest possible 
cylinder address, number of sectors per track) when calculating the 
Logical Address* 

When the selected drive is changed (a new LUN) the parameters can 
be changed if required. The formula (used to calculate the Logical 
Address) determines the new Logical Addresses assigned to each 
Sector within the drive* 

A.2 Calculation of Logical Address 

Each Logical Address is calculated by multiplying the cylinder 
address, by the number of heads per cylinder, then multiplying this 
result by the number of sectors per trkek, and then adding this 
result* The results obtained by multiplying the number of sectors 
by the head address; to this value the sector address is added. 

The formula for this calculation ist 

LA - ( (C) (h) (8)) ♦ ( (H) (8)) ♦ (8) 

Where LA • Logical Address 
C • Cylinder Address 
h * Number of heads per cylinder 
s - Number of sectors per track 
H * Head Address 
• • Hector Address 
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A.2 Calculation of Logical Address (continued) 

With this formula e unique Logical Address for each Sector on any drive 
can be established* 

for examples 

As sum LOU 0 is a drive with a maximum Cylinder Address of 256 (0 to 25S) 
that has 4 heads per cylinder (head addresses of 0 to 3)* and 33 sectors 
per track (sector addresses of 0 to 32). The highest Logical Address for 
this drive would be calculated as followss 

( (25S) (4) (33) ) ♦ ( (3) (33) ) ♦ 32 • Logical Address 

or 

33*460 ♦ f9 ♦ 32 • 33*731 

which is the highest Logical Address for this drive* 

Another way to visualise the fonsula is to recognise that the Logical 
Address is being incremented by a value of 1 each sector during a format 
of the drive* 

In the above example* each head at cylinder 0 would advance the Logical 
Address by 33* and the Logical Address* at cylinder 0* Sector Address 32 
(the 33rd sector)* Head 3 (the 4th head) would be 131 (4 times 33 less 1 
because of starting at 0)* 

Each cylinder increment would advance the Logical Address an equivalent 
amount (132) and since there are 256 cylinders the largest Logical Address 
is 132 x 256 • 33*792 - 1 (because of 0) or 33*791* 
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A. 3 Determining Cylinder Addresses 

One method of determining the cylinder addreee from the Logical Addreas la 
to divide the Logical Addreaa value by the remit obtained by multiplying, 
the number heada per cylinder by the number of sectors per track. 

The results of this calculation will be a whole number and a fraction. Tbs 
whole number is the Cylinder Address# the fraction is explained below. 

(LA / h x s) > cylinder Address and fraction 

Where LA • Logical Address 

h » heads per cylinder 
s • sectors per track 

/ • Indicates divide and x indicates multiply 

The fraction is a function of the number of heads. In our example (with 4 
heads)i 

A fraction between .001 and .250 indicates head 0# .251 to .500 
indicates head 1# .501 to .750 indicates bead 2« and .751 to .999 
Indicates head 3. 

If we had chosen an example using 2 heads# a value of .50 or less 
would indicate head 0 and a value of .51 or greater would Indicate 
head 1. 





APPENDIX B 


INTERLEAVE 


Interleaving is • procsss which assigns • Logical Sector Address to each 
Sector that differs from its Physical Address. The purpose is to allow 
the Host ties to manipulate the data received from a Sector and be able to 
get the next required Sector of information froa the disk without having 
to wait for a full revolution of the disk. 

The Interleave factor is assigned by byte 4 in Class Code 0 CDB's with a 
Format Drive, Format Track, Format Bad Track, Check Track Format, Bead ID 
and assign alternate Track Opcodes. 

A representation of Physical Sector versus Looical Sector, with a 33 
Sector format and an interleave factor of I, is shown in Figure B-l. 



- 73 - 



APPENDIX C 


SECTOR FORMATS 

C.l Winchester Drive Sector Format! 

The DTC 500DB Series ControlItr haa tht option of five different typos of 
Winchester drivs formats. Tho formats srs as followss 

256 bytoa/sector I 32 sectors/track 

256 bytes/sector I 33 sectora/track 

512 bytes/sector • 17 sectors/track 

512 bytes/sector I IS sectora/track 

1024 bytes/sector I 9 sectors/track 

The track layout for the 256 bytes/sector I 32 sectors/track is shown 
belowi 


—- - —— --- - - ♦ 


10 

a 

F 

I 

e 

0 

0 

10 

a 

F 

256 

e 

0 

0 

13 

bytes 

1 

E 

D 

c 

0 

0 

bytes 

1 

8 

bytes 

c 

0 

0 

bytes 

00's 




c 



00* s 



data 

c 



4B*s 


al, FE, 00, FI • 1 byte 
ecc * 4 bytes, ID • 4 bytes 
Track Capacity ■ 10416 

11 ■ Index Gap (4E) 

10048 • 32 sectors I 309 bytes/sector 
517 • Speed Tolerance 


10416 

This track format provides (♦ or -) 4.961 speed tolerance. 

The track layout for the 256 bytes/sector, 33 sectors/track is shown 
below: 




10 

a 

F 

I 

e 

0|0| 10 

a 

F 

256 

e 

0 

0 

13 

bytes 

1 

E 

D 

c 

0101 bytes 

1 

8 

bytes 

c 

0 

0 

bytes 

00*s 




c 

1 1 00's 



data 

c 



4E ( s 


al, FS, 00, F8 • 1 byte 
ecc • 4 bytes, ID - 4 bytes 
Track Capacity • 10416 

11 • Index Gap (4E) 

10197 • 33 sectors I 309 bytes/sector 
208 • Speed Tolerance 


10416 


This track format provides (♦ or -) 2.001 speed tolerance, 











C.l Winchggtgr Drive Sector Pormats (continued) 

The trick layout for the S12 bytes/sector, 1? sectors/track is shown 
below* 


10 

a 

P 

I 

e 

0|0| 10 

a 

P 

$12 

e 

0 

0 

17 

bytes 

1 

E 

D 

c 

olol bytes 

1 

1 

bytes 

c 

0 

0 

bytes 

00's 




c 

1 1 00's 



data 

c 



4E*S 


al, PE, 00, PI • 1 byte 
ecc * 4 bytes, ID • 4 bytes 
Trick Capacity • 10414 


11 « Index Cap (4E) 

9473 • 17 sectors I S49 bytes/sector 
732 * Speed Tolerance 


10414 

This track format provides (4 or -) 7*021 speed tolerance* 


The track layout for the $12 bytes/sector, II sectors/track is shown 
below* 




10 

a 

P 

I 

e 

olol 10 

a 

P 

$12 

e 

0 

0 

17 

bytes 

1 

E 

D 

c 

olol bytes 

1 

i 

bytes 

c 

0 

0 

bytes 

00's 




c 

1 1 00's 



data 

c 



4E'S 




al, PE, 00, PI • 1 byte 
ecc • 4 bytes, ID * 4 bytes 
Track Capacity • 10414 

11 • Index Gap (4E) 

10242 • II sectors I $49 bytes/sector 
143 ■ Speed Tolerance 


10414 

This track format provides (4 or -) 1*541 speed tolerance* 











C.l Winchester Drive Sector Formate (continued) 


The track layout lor the 1024 bytea/sector 9 aectora/track ia ahown 
below. 




10 

a 

P 

I 

e 

0|0| 10 

a 

r 

1024 

s 

1 

1 


bytea 

1 

S 

0 

c 

olol bytea 

1 

i 

bytea 

Q 

□ 



00*a 




c 

1 1 00’a 



data 

H 

1 

ft 



al,FS, 00, ro • 1 byte 
ecc • 4 bytea, ID ■ 4 bytea 

Track Capacity • 104 U 


11 - Index Gap (4E) 

10125 • 9 aectora I 1125 bytea/aector 

280 • Speed Tolerance 


10418 

Thla track format providea (♦ or - ) 2.891 apeed tolerance. 


C.2 Tape Format 

The tape media la an ANSI compatible 450 toot tape cartridge. The tape la 
recorded bl-dlrectlonally on five megabyte aerpentlne tracka. The ten 
Megabyte drive haa two tracka. The twenty aegabyte drive haa tour tracka, 
ot which the tlrat two tracka are coapatlble with the two tracka on the 
ten Megabyte drive. 

The backup/reatore format tor the 1/4 M tape cartridge conalata It a group 
ot 512 byte recorde which aake up a tile. 


TAPS FORMAT 






1 





<-header record—>| laat block->| 

(optional) 


C.3 Header 


The header la an optional tleld that la uaed by the boat to Identity and 
label tape cartrldgea. It la written to the tlrat 512 byte block. 

Writing the header “initializee" the cartridge and any exlatlng data on 
the tape la loat. A cartridge doea not need a header to be uaable. It la 
the hoat'a reaponalblllty to verity any Identltlng information in a 
header. 
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APPENDIX D 


ALTERNATE TRACE OSAGE WITH DTC CONTROLLERS 

Alternate Tracks ars used to raplaca the bad tracks found during system 
Initialisation so that tha Host system will have a continuous range of 
disk memory with no defects. The preferred scheme is to place all the 
alternate tracks at the top of the disk memory, (i.e., the inner track), 
so that the Host system can simply map out these tracks and reduce the 
maximum logical address that the Host system is allowed to access on the 
disk, following this scheme, a sample procedure for assigning alternate 
tracks might be as follows: 

1. Xnitalise Controller with the appropriate drive characteristics. 
(All cylinders and heads must specified). 

2. format the entire drive and verify the disk. 

3. Assign an alternate for each defective track making sure that 
no two defective tracks are assigned to the same alternate. 

4. consider assigning alternates for tracks on the drive 
manufacturer's list of defects. 

5. Accumulate the number of tracks taken by the alternates and map 
them out from the range of disk memory which the Host system is 
allowed to access on the disk (i.e., if the top two tracks are 
used for alternates, the maximum track address that the system 
should access directly is two less than the amount specified 

In the Define Drive Parameter Command). 

4. Repeat steps 1 through 5 if more than one Winchester drive is to 
be implemented. 

future accesses to those defective tracks will result in accessing the 
corresponding alternates and will be transparent to the Host system. 


13 



APPENDIX E 


IMPLEMENTING OVERLAPPED SEEKS ON DTC DISK CONTROLLERS 

Por Winchester drives capable of performing overlapped seeks, the overlap 
function can be utilized by setting a bit in the drive parameters while 
issuing the Class € Opcode 2 coonand. When the DTC disk Controller 
receives a seek cosmand it issues the required step pulses which the drive 
buffers. The Controller then checks a bit in the internal drive 
characteristic table and if the overlapped function is allowed, it returns 
the cosipletion status to the Host without waiting for the seek complete 
condition from the drive. 

A typical implementation of this function might be where the Host issues 
an overlapped seek to drive *A" and while the drive is seeking, the Host 
could perform other tasks which includes servicing or initiating yet 
another task on other drives. 

If Test Drive Ready cosmand is received for the drive while the drive is 
still seeking, the Controller will respond with an error Type 0 Code D, 
seek in progress. The Host can decide to perform some other task or keep 
issuing the cosmand until a normal termination is received, signifying a 
successful completion of the cosmand. 

This mode cannot be used on drives like the STS06 that cannot support 
overlap seek operation. The Controller will deselect the drive after the 
step pulses have been sent to the drive. 
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APPENDIX P JUMPER CONFIGURATIONS FOR SIODB 

The SOODB Series Controllers el low the user to juaper select various 
controller functions. These functions ares 

NO - CONTROLLER ADDRESS 

* 0 shorted ID ■ 0 

1 shorted ID - 1 

2 shorted ID ■ 2 

3 shorted ID ■ 3 

4 shorted ID ■ 4 

3’ shorted ID • 5 

4 shorted ID - 4 

7 shorted ID • 7 


W1 - HOST PARITY 


• Pins 1-2 shorted • enabled. 
Pins 2-3 shorted • disabled. 


W3 and N4 - WINCHESTER DISX SECTOR 8ISE 


mi 

ifj- 

Bytes per Sector 

Open 

*Shorted 

Open 

Shorted 

Open 

Open 

Shorted 

Shorted 

mill 


WS, W4, W7 and NS - LUN assignment. Ngt analysed mi SIODB. Winchester 
drives can be assigned as logical units 0 and 1 only. 


LUN 

JUMPER 

OPEN 

SHORTED 

0 

W5 

‘Winchester 

not used 

1 

W4 

•Winchester 

not used 

2 

W7 

not used 

not used 

3 

WS 

not used 

not used 


W31 - OPTIONAL RESET - For Internal Use Only 

* Open i This jumper should not be in place. 


See Figure P-1 for DTC-510DB Jumper locations 
• As shipped 












Figure F-l DTC-510DB Cable Connectors 

J1 - 50 pin connectors Connects the Host to the Controller. 

See Figure F-l for pin designations. 

J2 - 34 pin connectors Connects Winchester Drive's Control 
Interface to the Controller. 

See Figure F-l for pin designations. 

J3, J4 - 20 pin connectors Connects Winchester Drive's Data 
Interface to Controller. 

See Figure F-l for pin designations. 


J10 - 4 pin connectors AMP - 1-48042-1 for connector, 

AMP- 350078-4 for pins (or equivalent), 
connects D.C. Power to Controller. 

Pin assignment Is shown belows 

Pin 1 - Wo connection 

Pin 2 - Ground 

Pin 3 - Ground 

Pin 4 • 45 vDC, 2.5 Asps 



Flours F-l 




AIL DIMENSIONS ARE INCHES 
NOT DRAWN TO SCALE 

figure P-2 DTC 510DB Board Dimensions with Mounting Holes 
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APPENDIX C JUMPER CONFIGURATIONS FOR 520DB 


The SOODB Series Controllers allow the user to jumper select various 
controller functions. These functions are: 

VO - CONTROLLER ADDRESS 

* 0 shorted ID - 0 4 shorted ID • 4 

1 shorted ID • 1 5 shorted ID • 5 

2 shorted ID ■ 2 4 shorted ID • 6 

3 shorted ID • 3 7 shorted ID ■ 7 

VI - HOST PARITY 

• Pins 1-2 shorted ■ enabled, Pins 2-3 shorted • disabled 
V2 » Hot On Board 


V3 and V4 Winchester Disk Sector Size 


V3 

W4 

Bytes per Sector 

Open 

•Shorted 

Open 

Shorted 

Open 

Open 

Shorted 

Shorted 

» 128 bytes per sector 
■ 254 bytes per sector 
• 512 bytes per sector 
» 1024 bytes per sector 


VS, V6, V7, V8 « LUN assignment. These jumpers are used to select 
the default LUN assignment for Vinchester and flexible drives. 


LUN 

JUMPER 

OPEN 

SHORTED 

0 

V5 

•Winchester 

Flexible 

I 

H6 

Vinchester 

•Flexible 

2 

V7 

not used 

Flexible 

3 

V8 

not used 

Flexible 


V12, V13 • Not On Board. t 

V14 • Motor On Override. 

SHORTED: The Motor On signal will always be asserted. This overrides 
bit 4 of byte 08 in the ASSIGN FLEXIBLE DISK PARAMETERS command. 
•OPEN: The Motor On signal is asserted or deasserted according to 
bit 4 of byte 08 in the ASSIGN FLEXIBLE DISK PARAMETERS cosnand. 

VI5 » Ready Override. 

SHORTED: The flexible drive is considered to always be ready. 

•OPEN: This jumper should not be in place for 230 kb flexible drives. 

V31 - OPTIONAL RESET - • Open : This jumper should not be in place. 

V32 - FLOPPY CLOCK - • Pins 1-2 must be shorted for S20DB. 

See Figure G-l for DTC-520DB Jumper locations. 

• As shipped 
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Figure 6*1 DTC-520DS Cable Connectors 

J1 - SO pin connectors 

Connects the Host to the Controller. 

See Figure 6*1 for pin designations. 

32 - 34 pin connectors 

Connects Winchester Drive's Control 
Interface to the Controller. 

See Figure G*1 for pin designations. 

J3,J4 - 20 pin connectors Connects Winchester Drive's Date 

Interface to Controller. 

See Figure XXX for pin designations. 

07-34 pin connectors 

Connects floppy drives to the Controller 

See Figure G*1 for pin designations. 

010 - 4 pin connectors 

AMP - 1*48042*1 for connector, 

AMP- 350078*4 for pins (or equivalent), 
connects D.C. Power to Controller. 

Pin assignment is as shown below: 


Fin 1 - Ho connection 

Fin 3 * Ground 

Pin 3 - Ground 

Pin 4 - *5 vDC, 2.4 Amps 



nottoacai* Figure 6-1 
















APPENDIX H JUMPER CONFIGURATIONS FOR 530DB 


The 500DB Series Controllers allow the user to jumper select various 
controller functions. These functions ares 


VO - CONTROLLER ADDRESS 


• 0 shorted ID ■ 0 

1 shorted ID • 1 

2 shorted ID • 2 

3 shorted ID • 3 


4 shorted ID • 4 

5 shorted ID • 5 
4 shorted ID • 4 
7 shorted ID • 7 


VI - HOST PARITY 
* Pins 1*2 jumpered ■ enabled. 
Pins 2*3 jumpered • disabled. 


W2 * QIC-02 PARITY 

* Pins 1 and 2 shorted ■ parity enabled. 
Pins 2 and 3 shorted « parity disabled. 


H3 and V4 - Winchester Disk Sector Size 


W3 | W4 

Bytes per Sector 

Open 
*Shorted 
Open 
Shorted 

Open 

Open 

Shorted 

Shorted 

• 128 bytes per sector 

■ 2S4 bytes per sector 

• 512 bytes per sector 

• 1024 bytes per sector 


W5,W6, W7, W8 - LUN assignment W5, W6, W7 and W8 is used to jumper 
select the default LUN assignment for Winchester 
and Tape Drive. 


LUN 

JUMPER 

OPEN 

SHORTED 

0 

W5 

•Winchester 

nottused 

1 

N6 

•Winchester 

not used 

2 

W7 

not used 

not used 

3 

W8 

•Tape 

not used 


NOTE: 


Tape is always LUN 3. 

W12, W13, W14 f W15 * Not On Board. 

W31 - OPTIONAL RESET - For Internal Use Only 

* Open t This jumper should not be in place. 

W32 * FLOPPY CLOCK * * Pins 2*3 must be shorted for S30DB. 

See Figure H-l for DTC-530DB Jumper locations. 

* As shipped 
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Figure H-l DTC-530DI Cable Connectors 

01 - SO pin connectort Connect* the Host to the Controller. 

See Figure H-l for pin designation*• 

02-34 pin connectors Connect* Winchester Drive’* Control 
Interface to the Controller. 

See Figure H-l for pin designations. 

03,04 - 20 pin connectors Connect* Winchester Drive’s Data 
Interface to Controller. 

See Figure H-l for pin designations. 

01 - 50 pin connectors Connects the Host to the QIC-02 

Interface Streaming Tape Drive. See 
Figure H-l for pin designations. 

010 - 4 pin connectors AMP - 1-49042-1 for connector, 

AMP- 3S0079-4 for pins (or equivalent), 
connects D.C. Power to Controller. 

Fin assignment is as shown below: 

Fin 1 - Ho connection 

Pin 2 - Ground 

Pin 3 - Ground 

Fin 4 - *5 vDC, 2.4 Amps 



not to scats 


Figure H-1 

















APPENDIX J JUMPER CONFIGURATIONS FOR 540DB 


The SOODB Series Controllers allow the user to jumper select various 
controller functions* These functions ares 


NO - CONTROLLER ADDRESS 


* 0 aborted ID • 0 

1 shorted ID • 1 

2 shorted ID • 2 

3 shorted ID • 3 


4 shorted ID ■ 4 

5 shorted ID • S 
i shorted ID ■ < 
7 shorted ID • 7 


W1 * HOST PARITY 

• Pins 1-2 shorted • enabled Pins 2-3 shorted • disabled 


W2 - QIC-02 PARITY 

•Pins 1-2 shorted * enabled* Pins 2-3 shorted ■ disabled* 


N3 and N4 - Winchester Disk Sector Size 


W3 

N4 


Open 

•shorted 

Open 

Shorted 

Open 

Open 

Shorted 

Shorted 

HUBB 


W5, V6, W7, W8 * LUN assignment. These jumpers are used to select 
the default LUN assignment for Winchester and flexible drives* 


LUN 

JUMPER 

OPEN 

SHORTED 

0 

W5 

•winchester 

Flexible 

1 

N6 

Winchester 

•Flexible 

2 

W7 

not used 

Flexible 

3 

N8 

•Tape 

Flexible 


Tape is always LUN 3* 


W12# N13 • Not On Board. 


N14 • Motor On Override* 

SHORTED: The Motor On signal will always be asserted. This overrides 
bit 6 of byte 08 in the ASSIGN FLEXIBLE DISK PARAMETERS coamand. 

• OPEN: The Motor On signal is asserted or deasserted according to 
bit € of byte 08 in the ASSIGN FLEXIBLE DISK PARAMETERS conmand. 


N15 - Ready Override. 

SHORTED: The flexible drive is considered to always be ready. 

•OPEN: This jumper should not be in place for 250 kb flexible drives* 

N31 - OPTIONAL RESET - * Open t This jumper should not be in place* 

N32 - FLOPPY CLOCK - * Pins 1-2 must be shorted for 540DB* 

• As shipped* See Figure J-l for DTC-540DB Jumper Locations 
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Figure J-l DTC-S40DB Cable Connectors 

J1 - 50 pin connectors Connects the Host to the Controller. 

See Figure J-l for pin designations. 

J2 - 34 pin connectors Connects Winchester Drive's Control 
Interface to the Controller. 

See rigure J-l for pin designations. 


J3#J4 - 20 pin connectors Connects Winchester Drive's Data 
Interface to Controller. 

See Figure J-l for pin designations. 


J7 - 34 pin connectors 
Jl - SO pin connectors 

J10 - 4 pin connectors 


Connects floppy drives to the Controller 
See Figure J-l for pin designations. 

Connects the Host to the QIC-02 
Interface Stressing Tape Drive. 8ee 
Figure J-l for pin designations. 

AMP - 1-48042-1 for connector# 

AMP- 350078-4 for pins (or equivalent)# 
connects D.C. Power to Controller. 

Pin assignment is as shown below: 


Fin 1 - Wo connection 

Pin 2 - Ground 

Pin 3 - Ground 

Pin 4 - ♦S vDC# 2.8 Aeps 



not to scale 


Figure J-l 
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APPENDIX K SOODB SEMES COMMAND SET SUMMARY 


COMMAND OPCODE (B 

TYPE 0 

Test Unit Ready 

00 

Recalibrate 

01 

Rewind 

01 

Request Sense 

03 

format Onit 

04 

Check Track Foimat 

OS 

Format Track 

06 

Format Bad Track 

07 

Read 

01 

Read Tape Blocks 

01 

Write 

0A 

Write Tape Blocks 

0A 

Seek 

0B 

Assign Alternate Track 

0E 

write File Nark 

10 

Space Forward 

11 

Erase 

It 

TYPE 1 

Copy 

20 

Backup 

22 

Restore 

23 

Backup with Header 

24 

Restore Continue 

26 

TYPE 2 

Retension Tape 

44 

Verify Tape 

4S 

Read Tape Sense 

46 

Write Header 

41 

Read Header 

49 

Write Blocks 

4A 

Read Blocks 

4B 

TYPE SIS 

Copy 

A0 

Define FDD Poraat 

CO 

Assign Disk Fersastsrs 

C2 

TYPE 7 

Ram Diagnostics 

E0 

Write BCC 

El 

Read ID 

E2 

Drive Diagnostic 

E3 

Request Logout 

E6 

Read ECC 

EA 

Read Data Buffer 

EC 

Write Data Buffer 

EP 
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